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He's reaching for... 


the BEST 
ELECTRICAL 
TAPE... 


ACSURATE TAPE 


FRICTION, RUGBER SPLICING, ACCURATE MANUFACTURING COMPANY 
and PLASTIC TAPES Gartieid, New Jersey 
LARGEST EXCLUSIVE MANUFACTURER OF ELECTRICAL TAPE 





“One REMCON instal ation 
y ct bmer.” 





By installing REMCON you enable your customers to control any light from many 
switching points or many distant lights from a central point. REMCON cuts instal- 
lation time—increases your profits. Use REMCON low-voltage switching on your next 
wiring job. REMCON, a division of Pyramid Instrument Corp., Lynbrook, N. Y., 
manufacturer of the famous AMPROBE snap-around volt-ammeter. 


install REMCON simplified low-voltage switching devices 
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World's 
Largest 
Exclusive 
Manufacturer 
of Fluorescent 
Lamp Ballasts 
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Published for electrical contractors, industrial electricians, 
engineers, consultants, inspectors and motor shops. Covering AND MAINTENANCE 
hich : ¢ i ' ; ’ he 


engineering, installation, repair, maintenance and manage- 
‘ ‘ with niolidalec ) acting 
ment, in the field of electrical construction and maintenance 


Electrical Record Established 


S6th Year NOVEMBER + 1956 


Sidelights 
Washington Report 
Research on Raceways, An Editorial 


Power and Light for a Modern Airport. 


Air terminal in Cleveland features numerous lighting innovations, an electronic 
Hight-information board, extensive high-voltage underground distribution sys 
m, emergency standby generation station 


Flashguns in San Francisco 
By ALICE McMULLEN and W. A. CYR—Personalities at the annual con 


vention and electrical trade exposition of the National Electrical Contractor 
Association 


’56 Code Revisions 


By B. A. MCDONALD—Analysis of the changes in the new 1956 revision of 
the National Electrical Code 


Floodlighting a Stadium 


Design and installation of a floodlighting system for a large stadium involves 
careful engineering, requires broad construction know-how and skilled use of 
pole installation equipment 


Basic Dimmers for Control of Light Intensities 
By W. P. CARPENTER—Fundamental circuit elements for each of the six 


basic types of dimmers are described; features and advantages of each in con 
trolling light output of incandescent and fluorescent lamps are discussed 


Contractor Builds Profits by Selling Electrical Living 


Valley Electric Co. develops a solid sales program to obtain builder and home 
wner acceptance of wiring adequacy and modern electrical equipment 


Manila Office Building is Lighted to Modern Standards 
By J. N. LOPEZ—E. J. Mora Electric Co., Inc., works with architects and 


wners to specify and install modern illumination meeting IES Recommended 


rractuuce 
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By I I BATY Anaconda Company ext unded its 
raniu oxide bleaching plant at Grant N. M 


standardization of drawings, circuits, and equipment 
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J. F. MePartland, Jr., Assistant Editor 


reduced construction problen ind simplified opet 


W. J. Novak, Assistant Editor 
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John P. Reynolds, Assistant Edito 
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Consulting Editors 


Emphasis is upon continuous operation and upon 
1 take-nothing-for-granted maintenance lepartment 


backed by test-proved methods and techniques 


Contractor-Designed Roll-In System for Trolley Duct W. A. Cyr, Western Consultant 


Roll-in system for trolley duct cuts circuit and fixture 
installation ce by 50% Some Method use 


roller-type hangers and a single-station work platform 


Dexter Keezer, Dir. Economic Staff 


George B. Bryant, Jr., Chief Correspond 
ent, Washington Bureau 
Data Sheet 


Feedes f current capaciti 


John Wilhelm, Editor, World News 


Practical Methods W. W. GAREY, Publisher 


Mercury unit with uplight improves lighting quality C. B. Shaw, Advertising Sales Manager 


diffused lighting provides 90 footcandle tor panel 


black light and flasher units add interest to florist shox District Managers 


Reader Service A. B. Conklin, New York 


Product news annour italogs and bulletins . A. Jones, New York 


Reader's Quiz P. Gardner, Philadelphia 


Questions and answers on grounds on 42-volt rail J. Seiler, Cleveland 
road system; ac vs de feeder identifications; calcula 


tions for short-circuit duty 


R. A. Hubley, Detroit 


Questions on the Code Charles F. Minor, Jr., Chicago 


An wer t code que tions including ove rfusing motor R. R. Ream, Chicago 
branch circuit conductors: common neutral: remot 


T.H. Carmody, San Francisco 


control motor range circuit 
” : C. W. Dysinger, Los Angeles 
Wiring Promotion —"" ° 


Detroit « tractor adopts LBE slogan on new home Gordon L. Jones, Dallas 


R.H. Powell, Atlanta 
In the News 
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NECA IN SAN FRANCISCO-—Over 

I ind ts of the Na 
tional Electri Contractors Associa 
tion gathered in sunny San Francisc 
for the annual NECA Convention and 
trad how, September 25-29. For th 
articipatin dclegat 
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to gain steady support and maximum 
depth of field), then make numerous 
hort by fluttering 
thing opaque (such as your hat) in 
front of the lens. Stationary objects 
within the field of view will of cours« 
the summation of all these 
brief exposures, but a moving object 
ippearing in one place for only a frac 
tion of a second) will be so underex 
posed that it will make little or no 
the film. This tech 

veral times by In 
Scott while he 
it Cleveland’s new ait 


Cxposu©res some 


receive 


impression on 
nique was used 
dustrial Editor 


taking picture 


Was 


although cars and 
people ing in front of his 
camera constantly, the impression of 
movement in the form of blurred im 
iges is almost completely absent. You 
will find the results of this technique, 
together with hi 
the airport’s up-to-the-minute lighting 
ind distribution 


pags 


port terminal and 
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story concermmmg 
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NEW CODE — The 
the National Electrical Code 
effective during the next few 
month OvVCT most ot the United 
State lhe new edition will supplant 
the current 195 
the Code up to date incorporating in 


1956 Revision of 
will b 


Oe 


Revision and brings 


terim amendments and approved code 
commendations of the 
Phe 


numMmcnrou 


panel re past 
changes in the 


but 


three year new 


Code are mostly in de 


cover” new methods or 
products. Some are editorial, to cleat 
away ambiguities or to make intent 
more Obvious. Behind them all is a 
great deal of work and discussion by 
very able and experienced industry 
experts. Dean of our “Questions on 
the Code” department, B. A, Me 
Donald, reviews for us this month the 
change in the new Code and gives 
some of the background of the new 
rules. His analysis, “’56 Code Revi 
sions” begins on page 55 


tail or to 


BID SPREAD CORRECTION-If 
you were confused by the captions un 
der the illustrations in the “Bid 
Spread” article on page 129 of the 
October issue, we can't blame you 
We were, too, when the issue came off 
the presses. Such errors occasionally 
plague editors. We try best to 
prevent them, ‘This time we got it, 
but good. Our apologies to’ Author 
Ashley and the readers 

Naturally, the estimate on page 129 
shows the effect of using separate or 
common markups on a $100,000 base 

The recap on top of page 
i normal bid for the $10, 
cost job discussed in the 


oul 


cost project 
130 shows 
000 base 

text. ‘The pricing sheet on the bottom 
of page below-normal 
bid of contractor; while that on top 
aps the above-normal 
B for this same pro} 


130 shows the 


of page 131, re 
bid of contractor 
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TWISTOUT PLUGS engage bus bars with but a 
simple twist . . . make adding a light safe, easy, 
fast! Trolleys are also available to give real 
mobility to small power tools. 


ee 


BULLDOG UNIVERSAL 
TROL-E-DUCT 


Puts Light 
Just a Twist 
Away... 


Both feeds and supports lights along its entire length! 


Imagine a flexible power source for lights and small 
power tools... and the savings it provides in increased 
efficiency! BullDog Universal Trol-E-Duct®—the origi- 
nal, continuous-outlet system—offers just such versa- 
tility to your customers. You save, too, because the duct 


is specifically designed for fast, easy installation. 


Twistout plugs give positive, safe connections in sec- 
onda, anywhere along the duct. Movable weight sup- 


ports make it easy to hang lighting fixtures. Lights 
can be quickly rearranged, added or removed. 


Universal Trol-E-Duct offers your customers impressive 
savings over ordinary systems—in longer life, in flexi- 
bility, in a variety of ways. See your qualified distribu- 
tor or BullDog field engineer for all the facts, or write 
to BullDog Electric Products Company, Detroit 32, 
Michigan. ee 


ee og a 


ELECTRIC PRODUCTS COMPANY 
A Division of |-T-E Circuit Breaker Company 


Export Division: 13 East 40th Street, New York 16,N.Y. In Canada: BullDog Electric Products Co. (Canada) Lid., 80 Clayson Road, Toronto 15, Ont. 
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Washington Report 


Gross national product (GNP) leveled out during 3rd quarter at about 
$414-billion annual rate, a new record. But the increase over 2nd quarter 
$408-billion annual rate reflected higher prices—not more goods and 
services—explains partially the Federal Reserve Board's continued inflation 
curbs in the form of tight credit. 

The FRB’s hard money policy is expected to continue so long as the 
inflation danger continues, in spite of every day pressures from business— 
home builders, truckers, etc.—for easing of credit curbs. FRB acts inde- 
pendently of White House, Council of Economic Advisers, and the Treasury. 


Homebuilding dropped to 93,000 units in September, lowest level for 
the past 22 months. Total for 1956 is now estimated at about 1,050,000 
starts, at a total cost of some $15-billion. 

The Administration’s four-point relaxation of credit rules put in effect 
in September have not checked the decline. In mid-October the White House 
ordered further liberalization in the form of more direct VA loans to veterans. 

Outlook for homebuilding is confused. Administration spokesmen pre- 
dict a slow up-turn, stimulating activity by next spring; while industry leaders 
see tight mortgage money curbing housing starts seriously until the credit 
curbs are removed. 

Census Bureau will make a comprehensive housing survey in December, 
covering 21,000 sections of 638 counties in all 48 states, to help the gov- 
ernment determine whether the nation has overbuilt—in its rush to put up 
new apartments and houses. Survey will cost some $1-million, will be first 
housing survey of this scope since 1950 


New construction spending dropped from August level in September 
to $4,267-million, but was still above the $4,148-million level of September 
last year. The September decline was seasonal, Dept. of Commerce reported. 
But new trends are cropping up that may bear watching: 

—Office building outlays are soaring. Value of work put In place is 
running about 25% ahead of a year earlier. 

—I Industrial construction gains are tapering off. The totals are not down, 
but the comparison is with 1955's rocketing figures 

—Construction of stores, restaurants, etc., which were running ahead 
some 30% to 40% early this year as compared with similar months 
in 1955, are now on the minus side—down 9% in August, 19% in 

September. 

—Building costs are up about 3% over a year ago, and continuing upward 

Some home builders credit high prices for slowing down housing starts 


Industrial output in September hit a record level of 144% (FRB 
Index), same as for last December, seemed sure to climb higher in October 
due to record steel production and gains in auto production on new 1957 
models 


Personal income has hit a new high of $328-billion (annual rate), up 
$19.5-billion from a year ago. Wage-and-salary income made the big gains 
(in the “new round” of pay increases, and in increased employment), but 
personal receipts from interest and dividends also showed gains, up $2.8- 
billion annually for more than a 10% gain 


New industry representative in Washington for electrical manufacturers 
is Harold J. Vorzimer, vice president of Federal Pacific Electric Co., Newark, 
N. J., who has been appointed Director, Electrical Equipment Division, 
nines D Defense Services Administration, Dept. of Commerce, Washing- 
ton, VD. C. 
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Another 
Installation 





NOTE 


the first floor is a cafeteria and 
is lighted by Wakefield Stand- 
ard Pacemakers. This type of 
inexpensive luminaire, with about 
half the light going up and half 
down, makes a room bright 
and cheerful and lends inviting 
sparkle to the food 








75 footeandles everywhere... 


and not a shadow anywhere 


For the general office of this new Canadian Such multi-function ceilings as this one, which New Libby, McNeil & Libby 
Building, Chatham, Ontario 
building, architect J. W. Storey put 75 foot- covers 6000 square feet, are a Wakefield spe- das A la 


candles of glare-free, shadow-free light on the cialty A complete package, complete with Electrical Contractor: J. V 


Me Donnell Electrical Construction 
can Company Limited, London, Ontario 


with lamps mounted on 36” centers directly be designed to fit any shape or size of interior Electrical Consulting Engineer 


McGregor, Anderson and Beynon 
over the acoustical baffles and are installed in their entirety by an electri- Toronto, Ontario 


desk tops by using a Wikon® vinyl ceiling mechanical and electrical systems, they 


cal contractor 
Che result is a working environment conducive 
to daylong efficiency and high morale. 


For brochures describing and illustrating this and other 


Wakefield multi-purpose ceilings, write to 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 
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A MESSAGE TO AMERICAN INDUSTRY 


FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available 

Earlier editorials in this series have discussed the 
dimensions of the shortage ol techni al manpower, its 
meaning for our national security and our economk 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 


of an answer to this serious national problem 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years betore 
results appeared in the volume of college graduates 
And such an approach would do no credit to the 
American way of life 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech 
nical careers, would be objectionable for other rea 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 


few years ago 
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The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest. Also, 
it must improve the quality of high school prepara 
tion in science and mathematics and, above all, relieve 


the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have plac ed greal strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math 
ematics, and of this smaller number many have de 
cided not to follow careers in teaching. 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts 
aided by state governments. Hf, in face of rapid in 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con 
sidered. Higher teachers’ salaries, however financed 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa 
tional system is in danger, 

At the college level also, financial aid is needed to 
provide md holarships for promising students and to 
increase faculty salaries. (An earlier series of edi 
torials dealt more fully with these problems, and busi 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 


have steadily been de-emphasized as more youngsters 


r 


have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

Arranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high school science teachers for summer 
and part-time work 

Giving old, but usable, laboratory equipment 
lo = hools 

Cooperating in high school science exhibits 

Sponsoring regional science fairs 

Sending speakers and training aids to schools 

Opening plants for student tours 

Analyzing jobs to relieve engineers and scientists 
of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 











than for college preparation. This de-emphasis must 
be reversed. 

Techniques of instruction, furthermore, can stand 
improvement at all levels of education, Professor E. P. 
Northrup of the University of Chicago observes: “lo 
there has been a revolutionary 
change in the character of mathematics, yet not a 


the past fifty years. . 


trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 
their faculties. 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition. 
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Industry in many instances could make more effi- 
cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines 
One company found that 15% of the time of an en- 
gineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group. 

Other potential sources of technical manpower 
could be tapped more extensively to relieve the short- 
age. Very few women have entered what has been 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employment opportunities 
in technical fields. And many experienced older men 
can still give useful service. 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and en- 
gineering careers. A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especially through their manpower commissions) , 
the National Science Foundation, the National Re- 
search Council, the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Alva Edison Foundation. 

Results are beginning to appear in rising enroll- 
ments in engineering schools and technical institutes. 
Between 1951 and last year, according to McGraw- 
Hill’s annual survey of technical institutes, enroll- 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period from 166,000 to 243,000. A rising tide of 
graduates is already being made available to Ameri- 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 





This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDEN' 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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Sikorsky Aircraft’s 
“Plant of the Year” 


This spacious new helicopter plant recently built 
by Sikorsky Aircraft, division of United 

Aircraft Corporation in Stratford, Conn., covers 
nearly 18 acres and can easily be expanded 

to meet future production needs. A model plant in 
every respect, it has been cited by Factory 
Management & Maintenance as one of the top ten 
in the nation for 1956. 


One of the requirements for this outstanding 
Sikorsky plant was an electrical system of the 
highest quality. That’s why Phelps Dodge building 
wire and cable were installed. 


On every wiring job where top-quality performance, 
expert workmanship and experienced “‘know-how”’ 
are called for, it pays to rely on Phelps Dodge 

and your Phelps Dodge distributor! 


SALES OFFICES: Ationta, Birmingham, Alc., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleve- 
land, Dalles, Detroit, Fort Wayne, Greensboro, MN. C., Houston, Jacksonville, Kansas City, Mo., los 
Angeles, Milwovkee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., 
Richmond, Rochester, N. Y., Son Francisco, St. Louis, Seattle, Washington, D. C. 
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NEW 5$-130 
Bender 
$199.00 


inctudes 10-ton ‘'Porto 
Power hydroulic unit 


plus equipment 


bending 6 sizes of pipe 


and rigid conduit, 


inch thru 2 inches. 


90° bends in 1 setup! 
New Blackhawk Pipe Bender offers 
new portability, new precision 


Labor and material costs tumble dramatically 
with the new S-130 bender. That’s because precise 
bends are made at amazing speed — right on the 
job — and practically all need for expensive fac- 
tory-formed ells is eliminated! Put these advan- 
tages and savings to work right away! 


Aluminum frame and shoes are rigid and strong — yet 


surprisingly lightweight for greater portabil- 


Alloy ity, easier assembly and maneuverability 


on the bench, around the floor, or overhead. 


ALL Blackhawk Hydraulic 


WITH ELECTRIC-POWER . put a 90° bend in 2” pipe 
in less than 60 seconds! End all hand pumping! hurn 
out “production” bends three to six times faster. Sim- 
ply use a P-182 Blackhawk portable electrically- 
driven hydraulic pump. It costs only $325.00 and can 
pay for itself on the first job. Works on any hydraulic 
vender. Can be used on all “Porto-Power’® equipment. 


A COMPLETE LINE OF PORTABLE BENDERS — There’s al- 
ways a Blackhawk pipe bender to do the job at lower 
cost. 5-34 bender, above, puts zip in bending of thin- 
wall conduit, 1 thru 2-inch diameters. S-30A 10-ton 
assortment handles rigid conduit and pipe, 1 thru 
2-inch. S-36 20-ton assortment bends rigid conduit and 
standard pipe, 1! thru 4-inch. 


Speed-minded contractors and crews everywhere are changing to Blackhawk Hydraulic Tools — doing 


it the easy way for better morale, better work, and better business. Why don’t you? 
See your electrical wholesaler or industrial distributor today. For free descriptive literature write, 
without obligation, to Blackhawk Mfg. Co., Dept. P-20116, Milwaukee 46, Wisconsin. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


NOVEMBER, 1956 





bending '/2 thru 2-inch rigid conduit and pipe... 


bending costs! 


NEW “OPTIK-ANGLE’’ GAUGE eliminates 
guesswork and time-wasting measuring 
in controlling degree of bend — shown 
by above simple gauge, which is mount- 
ed right on bender. 


Tools bring ease, 


HANDY LIGHTWEIGHT KNOCK-OUT PUNCHES ARE 60°, 
FASTER! Now you can get Blackhawk hydraulic Knock- 


out punch equipment any way you want it — 


to fit your work and budget 


No wrench to swing 
neater holes, more ease and safety. 


Speedy hydraulic unit 
is now 9 Ibs. lighter, lower in cost. Gets in tight places 
no bashed knuckles. You get 


NEW LONGER STROKE RAM extends to full 
10 inches lakes 90° bends in one 
stroke and with only one setting of 
pipe in the shoes. Also forms bends up 
to 180° faster than ever! 


NEW REMOVABLE TOP PLATE" Lock-On” 
setups eliminate need 
of threading shoes on ram. Simply set 
in place, Pipe quickly positioned from 
above. One latch unlocks top plate, 


S hoes spect 


speed, profit to electricians 


THESE HYDRAULIC TOOLS DO 1001 OTHER BIG JOBS! Pho 
same “Porto-Power” hydraulic units that power 
Blackhawk electricians’ equipment lick dozens of 
allied push, pull, bend, clamp, press and lift jobs — 
speed up scores of tasks, as in fast pulley pulling 
above. You get so much more for your money from 
Blackhawk Pipe Benders and Knock-Out Punches 


in kits 


BLACKHAWK 


World’s largest manufacturer of HYDRAULIC TOOLS 


(Prices subject to change without notice) 
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SELLING PLUSSES for You... 
SERVICE PLUSSES for Your Customers 


when you install the 
» 


CANOPY UNITS 


a * S 
Swivelite Line 
In 1+, 2-,3- and 4-socket types. "S 


Furnished complete with 72” 
of wire leads, knockouts and 
screws to fit 3/4" or 4” round 
outlet boxes 





SOME OF THE FEATURES 


SOME OF THE FIXTURES 


1. DOUBLE-BALL SWIVEL 


Exclusive free-floating universal joint swivel gives 
your customers instant, positive fingertip positioning 


of lamps at any angle. 


2. LUSTROUS, LASTING FINISH 





: 


Ry a 


CANOPY EXTENSION UNITS 


Add-a-Pipe Lengths: 6”, 12”, 24”, 36”. Add-a-Flextension 
Lengths: 12”, 18”, 24”. Curved Arm Pipe Lenyths: 12” and 24” 
Also pre-assembled Canopy Units complete with Straight, Curved 


or Flexible Extensions 





' 
BULLDOG TROLLEY and WIREMOLD UNITS 


Completely assembled Swivelite Socket Units for easy position- 


i 
' 
! 
/ 
/ 
i 
6] 
' 
‘ 
' 
' 
‘ 
‘ 


The infra-red baked Deluxe Satin Aluminum Finish 
gives lasting satisfaction — won't chip, discolor or 


blister. 
Be AIR FLOW VENTILATION 


Your customers get longer lamp life because the 8 
ventilating ports in Swivelite hoods carry off excess 
heat, keep lamps cooler, reduce tendency for bulb 


bases to loosen. 


4. “ADAPT-A-UNIT” CONSTRUCTION 


You can easily change Swivelite installations to meet 
changing needs of your customers—by adding, 
removing, interchanging Add-A-Pipe, Add-A- 
Flextension or Curved Arm Pipe Lengths. 


ing at any point on horizontal or vertical Bulldog Trolley Ducts 
Types for #2100 and #3000 Wiremold Racewoys. 


oo gee rn ree 


«te ee 





Recommend amplex lamps for amplex fixtures 


Your distributor carries the com- 
plete line of amplex fixtures—also 
the complete line of amplex incan- 
COLORBEAMS will give your customers endless descent and flverescent lamps for 

: A standard and specialized lighting 
opportunities for colorful, dramatic accent lighting, needs. 


easily keyed to changing seasons. 8 brilliant, spar- Fer descriptive Merature, write 
kling, guaranteed permanent colors in indoor bulbs; 
10 in indoor-outdoor. 


CORPORATION 
Dept. EC 11-56 

111 WATER STREET 

BROOKLYN 1, N. Y. 


SPOTLITES and FLOODLITES fill every need for 
lighting single objects or entire areas. 40 to 500W 
for indoor service; 75 to 1,000W for outdoor. 
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, New RACO 
GRIPTITE BOX 





Saves Time and Money 
On All ‘“Old-Work’’ 


Installations 


SIX EASY STEPS 





UL EASIEST BOX TO SET IN PLACE _ tice Walt Opening 


from Pattern 
(Pettern is Enclosed 
in Box) 


os For as Necessary 
to Clear Wall, Then 


UV FOR ANY TYPE OF WALL 
V ONE-SCREW ADJUSTMENT 


V ANCHORS SECURELY 


The RACO Griptite Box takes less time to 
Wall Opening 
install, is easier to adjust, holds tighter than 
any other method of “old-work’”’ installa- 
J Until Holder 


tion. Made of heavy gauge metal... durably Snape in Place 


finished. Saves time and money . . . helps 


Tighten Center Screw, 


yrotect your profit margin on “‘hard-to- 
protect your profit margin on “hard-to Sex ts Pieuthy Anchaned 


figure” old work installations. 


WRITE TODAY FOR COMPLETE INFORMATION 


“A RACO BOX FOR EVERY NEED” 


ALL-STEEL EQUIPMENT INC. scr, sos 
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Any way you look at it... 


INSULATING’S EASIER WITH 
SCOTCH ELECTRICAL PRODUCTS! 


That’s right —insulating’s easier, cleaner, less ex- trical Products—in less time than an expert would 
pensive with “Scotch’’ Brand Electrical Products. take with old-fashioned insulating materials. Want 
Modern materials and methods are working for you. to know how many different ways you can save with 
Figure it out for yourself: any workman of average “Scotch” Brand? Just drop a card to 3M, Dept. 
kill can turn out expert results with ‘“Scotch’”’ Elec- CB-116,, St. Paul 6, Minnesota. Do it today! 


“SCOTCH” BRAND PLASTIC ELECTRICAL 
TAPE NO. 33 is one of the “Scotch” Brand 
Plastic Electrical Tapes with tough vinyl backings. 
No. 33 is super-thin, yet does the job of two 
ordinary insulating tapes. 


“SCOTCHLOK" BRAND ELECTRICAL SPRING 
CONNECTORS are the tightest-gripping wire 
connectors on the market! Spring tension grips 
tight, can't shake loose. Just twist on, snap off 
winding stem and the splice is made! 


Neat and compact splices are easy 
with “Scotch” 33 and ‘Scotchlok 


“Scotchfil” 
“SCOTCHFIL” BRAND ELECTRICAL INSULAT- gives extra- 


heavy 


ING PUTTY comes in a roll, applies like tape : protection to 

It's the easy way to fill voids and pad sharp edges a 
' 

on cable connectors, motor terminals and bus "Scotchlok.” 


bars. Will not corrode copper. 


Activated 
“SCOTCHCAST” EPOXY RESINS cure quickly “Scotchcast” 
is poured into 
mold over splice 
maximum protection against mechanical and Quick and easy! 


electrical stresses. Now in “UNIPAK" container 


into a solid, moisture-resistant insulation with 


for field application in splicing kits 


“SCOTCH” BRAND ELECTRICAL INSULATING 
TAPE NO. 27 is a glass-cloth tape with true 
thermosetting adhesive. High-heat operating con- 
ditions actually cure adhesive to form a perma- 
nent bond of great strength. Never rots or shrinks. 


The term “Scotch” is @ registered trademork of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. Export Soles Office: 99 Park Ave., 
| RESEARCH | New York 16, N. Y. in Canada: P.O. Box 757, London, Ontario 
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Industry’s First De-ion® Fusible 
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A panelboard equipped to meet 
your most demanding requirements 


Because It Has a Switching Mechanism That Incorporates . . . 
. 


Quick-make, quick-break 


You get fast, safe action. The switch in the new Life-Line FDP 
uses an over-center, spring-operated toggle device with a sturdy 


crossbar to completely eliminate the possibility of teasing 


De-ion are quenchers 

The exclusive Westinghouse principle of arc extinction pro 
vides a fast, positive method of breaking hot arcs. De-ion grids 
confine, divide, and extinguish arcs quickly and safely 


Visible blades 
Positive indication of whether contacts are in open or closed 
position. You see the switch blades at a glance —no guesswork 


The only fusible distribution panelboard 
that combines these three outstanding advantages... 








O O | 


\ EW from Westinghouse 
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in the switch. . . 


@ Quick-make, quick-break switching mech- 
anism 
Visible blades 
Switching mechanism provided with De-ion 
principle of arc extinction 
Silver-alloy switching contacts 
Solderless connectors 
Reinforced fuse clips 


se eeaeceacu 


in the panelboard .. . 
Externally operated handle for each switch 
Ahi DOUBLE-DOOR UNIT 
© Ample wiring and gutter space 
@ Space for future units can be provided 
: 2 ‘ ® Suit: > P i 
Provision for circuit identification at each Suit ible for wall mounting 
switch @ Standardized enclosures 
Access door over fuse compartment inter- ¢ Maximum convertibility 
locked for safety e Extended neutral bar 


Horsepower rated switches 
Provision for locking switches in “on’’ or 
“off” position 


SIDE VIEW OF THE NEW FUSIBLE DE-ION SWITCH 


you CAN BE SURE...1F ITS Westinghouse @ 








FINE DIFFUSION ...the cubicles ap- 


pear to blend into one solid,luminous 
mass. Its surface is 30% vertical 
members! 


HIGH EFFICIENCY. ..translucency and 


openness, tapered vanes, shallowness 
(%’’) —these assure highest illumi- 
nation values with low absorption 
factor. 


LOW BRIGHTNESS ...its vanes with 


contrasting cubicles and “in shadow” 
characteristics render light of ex- 
tremely low brightness without an 
effect of dimness. 


EXCELLENT SHIELDING . . . exclusive 


45° x 45° shielding method (with 
¥,’’ cubes) gives greater eye protec- 
tion than any other louver with 
larger openings. 


LOW MAINTENANCE . . . GrateLite 


stays clean — bugs and dust drop right 
through. Quick, easy washing re- 
stores brand new luster every time. 
A two minute job! 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


7GRATELITE... 


Louver-Diffuser 


a jewel of sight-saving 
diffusion power 


Thousands of these cubes 
make up each GrateLite panel... and 
create a brand new kind of light. 


GUTH 


AND MORE! GrateLite’s closely spaced vanes 
make it rugged to stand severe usage, It provides efficient 
AIR CONDITIONING DIFFUSION ... and filters out a 


portion of room noise. 


It’s all in the sight-saving cubes—and only GrateLite has them! 


Write for free booklet ‘The Gratelite Story’ today. 


THE EDWIN F. GUTH COMPANY ST.LOUIS 3, MO. 


’ . > 
di adenr yw” Lightung yuace 1902 
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“SPECIAL” ENTRANCE CAP for S.E. cables. With 5-hole insulator. Many 
inspection authorities require the use of special cables to meet particular 
requirements such as looking down a yard pole to meter box with o 
5-conductor cable. Gedney, accordingly, designed this special entrance 
cap. Malleable iron; hot dip galvanized. 


THREADED CONDUIT ENTRANCE CAPS Like most other Gedney entrance 
caps, this one is made of malleable iron to prevent breakage... hot 
dip galvanized for maximum service life. Sizes range from 2" to 6’ 


ENTRANCE CAPS for 5.£. Cables—with key hole mounting bracket. 
Easy to assemble — cable slips into cap and is securely held by clamp- 
ing shoe. Has split insulator and well bushed holes. Overlapping cover 
protects cables from weather. Malieable iron, hot dip galvanized. 


Cross the threshold to 
lower costs...with 


GEDNEY 


ENTRANCE 


CAPS 


Malleable Iron—Hot Dip Galvanized 


THESE ENTRANCE CAPS install faster— 
and cut your final costs right down to rock bot- 
tom. Like all Gedney Fittings they’re accu- 
rately machined and threaded...smooth fin- 
ished, with no burrs or metal particles. On top 
of that, the Gedney line includes many improv- 
ed design features that bring extra efficiency 
and labor savings. For fittings that bring 
today’s lowest installed cost, specify Gedney! 


GEDNEY FITTINGS FIT 





GEDNEY 


ELECTRIC COMPANY 


RKO BLDG. « RADIO CITY + NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn 
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Your choice of normal 


or low starting current... 
with Performance-Rated 


Capacitor Motors ¢ to 20 H.P. provide high 
starting torque, high pull-up torque and require 
normal starting current. They are available in drip 
proof, dust proof and explosion proof enclosures 


HIGH TORQUE, 
SINGLE-PHASE MOTORS 


Even if you have severe starting current limitations, you 
can select the torque you need for sure starts and smooth 
pull-up to speed from the Century Performance-Rated 
Single-Phase line (see bar chart below for operating 
characteristics of two types of Century Single-Phase Motors). 


Whatever Your Motor Job... there’s a Century Motor 
Performance-Rated to handle it with top effectiveness. 
Contact your nearby Century branch office or 
Authorized Distributor. 





Repulsion Start Type of full load 





Capacitor Type %, of full load 


Repulsion-Start Type %, of full load 








(Least Torque Available Between Start and Full Load Speed) 
elt al) ee RRR SF 
Rss Mee. 


Repulsion-Start Type % of full load 





© 
Performance-Rated 
Motors 

Ve ta 400 H.P. 


ELECTRICAL 


Repulsion Start, Induction Motors (type RS)...'% to 74% H.P. provide very high 
starting torque, yet require unusually low starting current. They are available in drip 
proof and splash proof enclosures 


5 «i ey 


1806 Pine Street, St. Louis 3, Missouri + 
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Neither heat nor rain will damage this installation of Rome Service 
Entrance cable. Easy to work, the cable permits neat installations. 


New Rome service entrance cable 


Reinforced rubberized tape 
moisture seal.” 


Concentric neutral conductor. 


Neat neviral-gray finish 
over gloss-cotton braid 


Saturated glass-cotton braid 


Heat- and moisture-resistant 
rubber insulation 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Rome's new and improved Type SE 
service entrance cable is the ideal 
selection for new and re-wired 100 
ampere service. It fully meets all the 
requirements for a service entrance 
cable that can handle all the electric 
appliances and air conditioning 
needs of modern living. 

In addition, this versatile cable 
may enable you to reduce ware- 
house inventory levels and the 
amount of cable carried in your serv- 
ice trucks. The same cable can be 
used: 

l. From pole to meter 
2. From service drop to meter 
3. And from meter to electric range, 


washing machine, clothes dryer 
hot water heater, etc. 
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Rome Type SE service entrance cable can be used 


2. From service drop to meter 


or 


HY) Mill 


lL. From pole to meter; 


3, From meter to electric range, ete. 


designed for modern 100 ampere service 


Other feature 
cable 
Ll. The cotton braid is 

finished to give the cable a neat 
without sacrificing 


of Rome's Type SE 
include 
outer glass 


uppe arance 


flame and moisture resistance 
This neutral gray finish can be 
painte d, if desired, to match the 
color of the 
the cable i 


stands severe 


building on which 
installed. It with 
torage and service 
conditions without deteriorating 
and becoming tacky 

The glass-cotton braid on each 


conductor—one red and 


blac k IS clean and 
provides easy conductor identifi 
For easy 


identification 


one 
permanent 
cation ind positive ex- 
terior the outside 


ELECTRICAI 


CONSTRUCTION AND MAINTENANCE 


of the cable is surface printed 
“SE-Style U 75°C.” 

Underwriters’ approved for75°C 
operation in either dry or wet lo 
A reinforced rubberized 
tape under the weather-resistant 


cations 


outer braid puts the assembled 
location.’ 
In addition, the moisture seal pro 
added against 
cutting by clamps and other fit 


conductors in a “dry 
vides 


protection 


tings, increasing service life 
In three 


ROME 


Cc: CUTS. UCU 


conductor construction 


for 100 ampere service, Under- 
writers’ approval makes possi- 
ble the use of size 3 AWG copper 
conductors, or two conductors of 
size 3 AWG with a neutral con- 
ductor of size 5 AWG 
Specify Rome service entrance cable 
for your next job. Contact you 
nearest Rome Cable representative 
for more information—or write to 
Department 365-A and ask for Bul 
letin SE-1. Rome Cable Corpora 
tion N. ¥ 


CABLE 


O N 


Rome 


ee E 
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John Severin (right) talks over plans for a new tract with Ray Nicholson of The Pacific Telephone and Telegraph Company 


“Our salesmen stress concealed telephone wiring” 


— says Mr. John S. Severin of Severin Construction Company, San Diego, Cal. 


“Concealed telephone wiring has become a 
competitive sales feature,” says Mr. Severin. 
“More and more home buyers are asking for it. 
Our salesmen stress concealed wiring when talk- 
ing to potential customers, and we play it up in 


our radio, TV and newspaper advertising. 


“It’s easy to understand why people want 
concealed telephone wiring. It preserves the in- 
side beauty of a house, and it’s in line with 
the modern trend towards built-in convenience. 
To me, concealed telephone wiring is one sign 
of a well planned and constructed house.” 


In thirty years as builders, Mr. Severin and 


his brother Nels have built nearly 6000 homes, 
with hundreds more under construction at the 
They are members of the N.A.H.B., 
the B.C.A. and many other professional organiza 


moment. 
tions. In company with trend-minded builders 
across the country, they are convinced of the 
value of concealed telephone wiring as a quality 
sales feature. 


Your nearest Bell Telephone business office will help 
you with concealed wiring plans. For details on home 
telephone wiring, see Sweet’s Light Construction File, 
8i/Be. For commercial installations, Sweet’s Archi- 
tectural File, 32a/Be. 


f B» BELL TELEPHONE SYSTEM 


nt} 








Fixtures for the new National Housing Center. Washington, D.C., 
by Smithoraft Lighting Division, Cheisea, Massachusetts. LUCITE 
molded by Mack Molding Company, Arlington, Vermont. Archi- 
tects: Aubinoe, Edwards and Beery, Washington, D.C. Lighting 
designed by Kluckhuhn, Cobb and McDavid, Washington, D.C. 
Electrical contractor: Walter Truland Company, Arlington, Va. 


There are 391 fixtures, using 1,564 square feet of LUCITE, itiuminat- 
ing about 30%, of the total floor space in the building. The LUCITE 
is installed in a single frame of stee! hinged to the fixture. The 
Housing Center has an average of 45 foot-candies, as opposed to the 
30 foot-candies usually f ffice buildings 


with fixtures of Du Pont LUCITE™ 


The National Housing Center, in the heart of the nation’s capital, is 

the show place of the home-building industry and the headquarters of 

the National Association of Home Builders. The eight-story, $2,500,000 

building serves as a storehouse of accumulated knowledge on home 

building and related matters and a focal point for all major housing 

activities. Contributing to the beauty and efficiency of this modern 

architectural center are lighting fixtures made of Lucire acrylic resin. 
Fixtures of Lucire are used on three floors, containing the offices, 

library, conference rooms and work areas. Because they are made of 

Du Pont Lucire, these fixtures transmit optimum light without spec- 

ular glare or shadow. They are strong, durable, free F 

from discoloration and dimensionally stable. Installa- PB tr 

tion is a simple matter. F ae) 

SEND FOR FREE, NEW BOOKLET. This new |2-page illus 

trated booklet describes all the latest property and applica 

tion data on Lucire acrylic resin for lighting. For your 

free copy, write to E. I. du Pont de Nemours & Co, (Inc.), 

Polychemicals Department, Room 4411, Du Pont Build 

ing, Wilmington 98, Delaware 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 





PATH 
of 
POWER 
through 
CONTINENTAL 
EQUIPMENT 


UNIT SUBSTATIONS 


Assure Production 
Continuity at the 


Most Economical 
ae Power Cost 


with Dry Type Transformer 
CONTINENTAL Unit Substations 
incorporate equipment protection 
based on system requirements. Engi- 
neered as self-contained power centers, 
they offer guaranteed quality and 
craftsmanship. Production goes up . . . 
maintenance worries and power costs 
come down! Delivered complete, they 
Ponelboord can be readily expanded or relocated 
Unit Substotion = for maximum efficiency. 


© broad selection of primary equip- © complete choice of secondary equip- 
ment to fit installation requirements ment to suit operational demands 
e 4 standard types of transformers 
— self-cooled dry type SHIPMENT: 8 WEEKS* 
— sealed dry type 
— non-inflammable liquid type 
— oil filled type Compare for yourself. Write 
for detailed specifications today. 


LEN 
CONTINENTAL stecrnic tourment co. 
SY 


General Offices: 204 West 4th St., Cincinnati 2, Ohio 


Manufacturing Plants in Ludiow, Ky. and Tampa, Fia. Sales Engineering Offices in all Principal Cities 
EXPORT DEPT.: N. American Philips Co., Inc., 100 E. 42nd St, New York 17, N. Y. 


“BASED ON RECEIPT OF COMPLETE REQUIREMENTS. IF APPROVAL DRAWINGS ARE REQUIRED, ADD 2 WEEKS 
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The standard for splicing economy 


GOLD SEAL 
RUBBER TAPE 





/ GUARANTEED 
FOOTAGE 





CELLOPHANE 
\\ PROTECTED 


SPEEDS THE JOB 


For top value ...in any type... get 


JENKINS 


FRICTION - RUBBER + PLASTIC 
BEST BUY FOR PLANT suppty ) 


All types of GOLD SEAL TAPE are packed in 10-roll cartons as well as single rolls, 
Every roll cellophane-protected, stays fresh. Jenkins Bros., Rubber Division, 100 Park Ave., New York 17. 
DIAMOND SEAL Friction and Rubber Tape are also made by Jenkins Bros. to ASTM specifications, 
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for maximum SHORT 
PROTECTION 
awechue CciRcuiTs or 
OVERLOADS 


PANELBOARDS 


circuit 
breaker 
features 


1 Calibration Screw 
Bi-Metal Thermal Element 
Current Flow Path 
Load Terminal 
Magnet Spring Cushion 
Hi-Current Magnets 


Electro-Weilded Non-Freezing Contacts 


Flexible Current Carrying Pig-Tail Tumbling Contact Lever 


Cold Cathode Arc Cooling Chamber Quick Make and Quick Break Spring 
Cooling Fins - Safety Kick Lever 


Line Side Piug on Contact + Operating Handle 
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Install these safe, efficient panelboards on all 
lighting branch and other circuits where dependable 
automatic circuit protection is desired. 


Approved by the Underwriters’ Laboratories’ Inc., 
these long-lasting, trouble-free panelboards provide 
positive protection against service interruptions 
caused by overloads and short circuits. 


A feature of these panelboards is the trip-free handle 





of the circuit breaker which prevents contact from being 
held in closed position against overloads and 

short circuits. The inverse time limit prevents the 

circuit breaker from tripping on momentary overloads and 
quick break of contacts is provided when manually 
operated or automatically tripped. 


@® Circuit Breaker Panelboards are of two types 

the QP Quicklag P, and the QS Quicklag S 

All are of the panel base assembly type which means 
that all components are available on Dealer's Shelves 


for quick and easy assembly on the job. 


Boxes are of ten sizes — five with main lug connections 
and five with main circuit breaker connections, 

50 to 225 amps., capacity. These, plus a stock of 
individually-packaged single and double pole circuit 
breakers will fit almost any job requirement. Circuit 
Breakers are interchangeable, so that it is as easy as 


changing a light bulb to make changes or add new units 


Circuit Breaker capacities are 10, 15, 20, 30, 40, 50 amps., 
4 to 42 poles, 120/240 volts 3-wire single phase or 
120/208 volts 4-wire three phase mains with lugs or 


main circuit breaker. 


For complete information about these new and better 
panelboards consult your nearest @ representative 


listed in Sweets or see your nearest wholesaler 


FRANK. ADAM Electric Company 


BOX 357, MAIN P. 0. « ST. LOUIS 3, MO. « Phone JEfferson 3-6550 


makers of: busduct + panelboards + switchboards «+ service equipment 
safety switches + load centers + Quikheter 
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Lighting by (Nzerirs makes the big difference... 


* S tdhtind Jithiis J 


Mr. Wm. E. Ketler, Vice President, Blumenthal-Kahn Electric Company, Baltimore, Md. 


“No wasted time with Day-Brite fixtures” 


“There are a lot of things we like about 
Day-Brite fixtures. Just to mention one: 


“Day-Brite fixtures come to us complete and 
ready to install. Everything’s furnished—we 
don’t waste valuable time looking around 
for missing parts or doing any recutting or 
rethreading. 


DECIDEDLY BETTER 


DAY:-BRITE 
“That lets us finish the job quickly and move Lighting TF duhed 


on to the next. It all adds up to happy cus- 
tomers and a clean profit on the job.” 


Mr. Ketler knows what he’s talking about, Day-Brite Lighting, Inc. 
just like hundreds and hundreds of other 5402 Bulwer Avenue 
contractors all over the country. St. Louis 7, Missouri 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


32 
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New 75 mva interrupting rating 
for I-T-E metal-clad switchgear 
applied on 4.16 kv systems 

New 350 mva interrupting rating 
with a new 3000 amp continuous 
rating for application on 2.3 or 
4.16 kv systems 


New 750 mva interrupting rating 
for application on 13.8 kv systems 
at 1200/2000 amp continuous 


4 


5HV-75 5HV-350 


A Complete 
Line of I-T-E 
Metal-Clad 
Circuit Breakers 
for Every 
Application 


Anticipating the proposed addition of 
three new higher metal-clad switchgear 
ratings, I-T-E now has a complete line of 
circuit breakers which are fully developed 


and tested to meet every requirement. 





1-T-E Type 


Continuous Amperes | Rated KV | Interrupting MVA 





5HV-75 
SHV-150 
S5HV-250 


5HV-350 
7.5HV-250 
7.5HV-500 
I5HV-150 
15HV-250 
15HV-500 


15HV-750 





1200 4.16 75 
600-1200-2000 4.16 150 
1200-2000 4.16 250 


1200-3000 * 350 
1200-2000 , 250 
1200-2000 ; 500 
600-1200 ‘ 150 
1200-2000 ’ 250 
1200-2000 13.8 500 


1200-2000 13.8 750 








Note. These ratings require no change in I-T-E compartment dimensions, 





15HV-750 


For complete information, call your 
nearest I-T-E sales office. Or write |-T-E 
Circuit Breaker Company, 19th & 
Hamilton Streets, Philadelphia 30, Pa. 


1-T-E CIRCUIT BREAKER COMPANY ; Switchgear Division 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . NOVEMBER, 1956 





Now your local 
wholesaler can give 
you an immediate, 
FREE replacement 
for any 


“defective-in-warranty’”’ 
Sola fluorescent ballast! 


If your regular electrical wholesaler stocks certified CBM 
ballasts for over-the-counter sale, he can give you an immediate, 
free replacement for any defective in-warranty Sola fluorescent 
ballast you bring in. 


There’s absolutely no cost to you, no delay, no red tape or obli- 
gation of any kind. Your regular local wholesaler is able to provide 
this free service through a special arrangement with Sola Electric 
Co. Even if he does not stock Sola ballasts, he can give you an 
immediate replacement. Sola has authorized him to give you an 
equivalent certified CBM ballast of another make if necessary! 


Feel free to take advantage of this free service now offered by 
leading electrical wholesalers all over the country. Your customers 
will appreciate the fast replacement service you can now give them 
in those rare instances when a Sola ballast fails. 


The quality standard of Sola ballasts 


The Sola Ballast Service Plan is made possible because Sola 
ballasts have an exceedingly low failure ratio. Less than 14/100-of- 
1% of all Sola ballasts fail in-warranty, and less than 9/100-of-1% 
of Sola Rapid Start ballasts fail in-warranty. This very low failure 
ratio is due to Sola’s policy of maintaining exceptionally high stand- 
ards of quality in engineering and manufacturing. 


Here's how the plan works 


ed 
_ 
et 
oe 


1. Should you find a Sola ballast 
which has failed within the war- 
ranty period, take it to the near- 
est electrical wholesaler who is a 
qualified Ballast Service Center. 
Most likely this will be your reg- 
ular wholesaler if he stocks certi- 
fied CBM ballasts for over-the- 
counter sale. He will check the 
warranty date stamped on the 
ballast cover. 











2. If the ballast failed within two years 3. Your wholesaler will immedi- 4. Because the replacement was 
of this warranty date, your wholesaler will ately give you a new Sola ballast or made through your local wholesaler, 
replace it free, with another Sola ballast the equivalent certified CBM ballast no time was lost in ordering or wait- 
if he stocks them. If not, he refers to a replacement. There is absolutely no ing for delivery. Your customer ap- 
replacement guide provided by Sola, to charge to you, no red tape, no delay. preciates the fast service you are 
find an equivalent certified CBM ballast You merely sign a receipt and take able to give him in restoring his fix- 
of another make which he stocks. the replacement ballast with you. ture to perfect operating order. 


FREE Sola Cross index Ballast Replacement Guide 
from your local electrical wholesaler 


Most likely, your regular local electrical wholesaler is fied CBM equivalents. It also shows you how to deter- 
participating in Sola’s Ballast Service Plan, even though mine if a Sola ballast is in-warranty. The chart folds to 
he does not stock Sola ballasts. If he stocks certified 8,” x 11”, and is pre-punched to fit your standard 3-ring 
CBM ballasts of any make for over-the-counter sale, he notebook. If your local wholesaler has none of these 
can participate in the plan. He will display 2 Sola “Bal- charts on hand, remind him that he can get a free supply 
last Service Center” emblem in his place of business. from Sola Electric Co. for distribution to his customers 

Ask him for a Sola Cross Index Ballast Replacement If you prefer, you can get your Replacement Guide by 
Guide. This valuable chart lists Sola ballasts and certi- filling out and mailing the coupon below 





TO: SOLA ELECTRIC CO. 
4633 West 16th St., Chicago 50, Ill. 


Please send me, without any cost or obligation, the “Sola Cross Index Ballast 
Replacement Guide.” 


Electric Co My nome 


4633 W. 16th St. PEE Ta SARE 
Chicago 50, Ill. 
Address. 


Bishop 2-1414 PIN SIME ERA 1 ' 
City - Zone State. 


My Regular Wholesaler: 


























(Wholesaler’s Name) ee 





(Wholescler’s Address) 








5600 Series 
Recessed Luminaire 


‘ 


2h da lmelal-tae){-lel-MEolt-t-idlemljall-lle 


Weigh it 


against other Large-Area Luminaires 





Compare this plastic panel with the shielding on other 4 ft. by 4 fe. 
fixtures, Where the conventional flat panel sags of its own 

weight, Garcy’s die-formed contour gives lasting stability... permits 
lighter weight and reduced ceiling load. Installation, cleaning 

and relamping go more quickly, The panel swings down easily in 


its hinged frame, puts no strain on the fixture or the worker. 


Compare it also for beauty, durability, efficiency. When 
the fixture is lighted, the contour is hardly noticeable, 
lending an unobtrusive but interesting “character” 

to the ceiling treatment. The light is evenly diffused 
and efficiently transmitted. For the luxury look in 


lighting, choose Garcy's 5600 Series. 


Available in the following sizes: 4x 4’; 
2'x 2°; 2'x« 4’; 2' x 8’. Also available 
with Alba-Lite glass or louver shields. 


Send for Bulletin 552-4 


Quality by Design 


Garden City Piating & Mfg. Co., 1730 N. Ashiand Ave., Chicago 22, Illinois 
In Canada: Garcy Co. of Canada, Ltd., 1244 Dufferin Street, Toronto 4 
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in STANDARD-DUTY 








THE CONTACT MECHANISM 
IS IN THE COVER! 


THESE 

ARE THE 
WIRING 
TERMINALS! 


Here's an entirely new idea in push button sta- 
tions—a wrap-around cover—with the contact 
mechanism part of the cover. Removing the cover 
exposes the terminals for instant and easy wiring. 
Strong, spring type, silver plated contacts con- 
nect the push button assembly in the cover with 
the terminals in the base. 

Matching ribs in the cover and notches in the 
terminal blocks assure that the wiring connections 
ore always correctly made. A bakelite shield 


EASIER 
[O WIRE! 


No skinned 
knuckles 


No cramped 
wiring 
space 


protects the contact mechanism and prevents 
careless wiring from interfering with the contact 
operation. Concentric knockouts are provided in 
both top and bottom of the heavy metal base 

You will want to know about this new standard- 
duty station because—it is good looking—it 
takes less time to install—it was designed for the 
convenience of the installation engineer. 

Let us show you a sample of this “brand new 
idea” in standard-duty stations! 


Bulletin 800 stand- 
ord-duty push 
button stations can 
be supplied with 
one, two, or three 
buttons, or as a se 
lector switch. Also 
available with pilot 


light. 


Furnished 


only in NEMA Type 


1 enclosures. 





WEW wemvy-vuty 


PUSH BUTTONS 


N LW FLEXIBILITY! N EW ENCLOSURES! 


You can assemble any special Each button, selector switch, or pilot light is a self- 
heavy-duty station from a small contained unit which can be mounted in attrac- 
stock of standard push button, tive new enclosures. Standard enclosures 
selector switch, and pilot light accommodate up to eight units, but 

components, There is no need enclosures can be furnished 

to wait for long delivery of your for larger 

special stations. numbers, 






irr es 


Stations can be arranged for 
either vertical or horizontal 
mounting. Name plates can be 


BQDDADY®™ Yo |} 


re 


rotated to any position, re- 


placed with any standard mark- 


6 


ing, or removed entirely. 


N LW CONTACT BLOCK! N LW OPERATORS! 


Operators, which mount on the contact block, are available 


leti h - : 
Bulletin S00 heavy-duty puch in many types, and push buttons come in various colors 


buttons have the same molded 


contact blocks that have 

proved so dependable in Bul- iG 
letin BOOT oiltight push buttons, ; 
although they are not them- 

selves oiltight. And all of them 

are equipped with double ' 


break, silver alloy contacts. 
Type AK2B flush head START Type DK6A mushroom head 


Above: View of contact block, button button 
showing terminals for normally 





open and normally closed con 
tacts. Right: Contact block, 
with cover removed, showing 
stationary silver alloy contacts 
and pushrod carrying the 
moving contacts 


transformer 


9-56-MR 


ALLEN-BRADLEY 





Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis In Canada—Allen-Bradley Canada Ltd., Galt, Ontario 





ee aa ——— lO Orlloe aie 





HEAVY DUTY Permacel Plastic Electrical Tape is excellent for all jobs 
requiring high dielectric strength and good conformability. Will not support 
combustion and is ozone-resistant, Here, used as a bus bar covering, Permacel 
30 is superior for all types of electrical insulating, splicing and protecting. 


‘Permacet Tare 


From Permacel Research the right tape for any job. Write Permacel Tape Corporation, New Brunswick, N 
fohwron «fofmron company 
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4. BLEACHED PULP 


5. METAL WORKING 


HERE'S HOW GENERAL ELECTRIC CAPACITORS 


3. TEXTILE 


6. CEMENT 





ARE PAYING DIVIDENDS FOR SIX INDUSTRIALS 


Here are the stories of six manufacturers who are now 
realizing high return on investment in terms of dollar 
savings, increased cireuit capacity and better plant oper- 
ating conditions by installing G-E industrial capacitors. 


1. Atlantic Steel Company, Atlanta, Georgia, converted 
from line shaft drives to individual motor drives on its 
nail-emaking machines. Installation of 45 G-E 4-kvar 
capacitors at the motors helped make changeover pos- 
sible by re moving power factor problems arising from 
high motor starting torque. 


2. Shea Chemical Corporation, Columbia, Tennessee, 
purchases its power on the basis of kilowatt demand 
with a sliding price seale for amounts over 29,000 kw. 
Installation of G-bk capacitors helped raise power factor 
to 93.4 


in electric utility demand charges. 


saving Shea approximately $1250 a month 


3. Pepperell Manufacturing Company, Lindale, Georgia, 
now saves an estimated $15,000 a year in power costs. 
General Electric 


capacitors helped raise Pepperell’s 
plant power 


factor to betier than 97‘ 
enabling its utility to grant a lower rate. 


4. Riegel Paper Corporation, Carolina Division, Acme, 
Vorth Carolina, released an additional 1875 kw capacity 
by raising plant power factor from 82% 


( ‘ 
= 


to 95% with 


industrial capacitors, Other benefits for Riegel 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


were relief of overloaded load centers and postpone- 
ment of the need to buy additional distribution and 
generating equipment. 


5. Empire Plow Company, Cleveland, Ohio, paid off its 
capacitor investment of $1907 in just eight months, out 
of power bill savings. After 240 kvar of capacitors were 
installed, power factor rose to better than 97°. Im- 
provement in power factor meant real savings in power 


6. Peerless Cement Company, Detroit, Michigan, needed 
additional power from its generating equipment because 
expanded facilities called for increased motor load 
throughout the plant. Installation of G-E capacitors 
raised power factor from 92% to 96%, allowing present 
generating facilities to handle the growing motor load 
and increasing the carrying capacity of previously 
overloaded feeders. 


No matter where you are, no matter what you manu- 
facture, General Electric capacitors may be able to give 
you dollar savings, increased system capacity, or im- 
proved operating conditions. Ask your G-E sales engi- 
neer how capacitors can be of specific benefit in your 
plant. For more information, write for bulletin GED- 
2978, “The Capacitor Digest,” Section 441-114, General 
Electric Co., Schenectady 5, N. Y. 














FLORA BALLAST*® SHOWS how easy it is to make across-the-counter 
in-warranty replacement of G-E ballasts at no cost to you, from your 


Flora* explains how... 


More Than 800 G-E Ballast Service Centers 
Help You Save Lighting Dollars 


When it 


mediate 


is necessary to 


ballast 


obtain an im- 
replacement you'll get 
he G-E Ballast Service 


located nearest 


prompt service att 
Center Distribut 
The complete stocks and convenient loca 


you 
tion help you save time and money. There 
are G-E Ballast Service Centers in every 
major city—more than 800 of them in the 
United States. Here you can make NO 
CHARGE in-warranty replacements of 
G-E ballasts . . . and replace any make 

















EXPERIENCED G-E BALLAST ENGINEERS are 
available to help you plan and service 
fluorescent lighting applications. For help, con- 
fect your neorest G-E Appeorotus Sales Office. 


ballast with a high quality G-E unit. And 
G.E. gives you top quality at low attrac 
tive prices too. Save time and money 
solve your ballast replacement problems at 
your nearest G-E Ballast Service Center 
When you buy 
other services too 
work of national 


G-E ballasts you get 
G.E 
warehouses to speed 
More 150 trained 
sales engineers from G-E Apparatus Sales 
Offices are available to 


maintains a net 


volume orders than 
give you help in 


Five more reasons why 





nearby G-E Ballast Service Center Distributor. They carry ample stocks of 
G-E ballasts from which you can select replacements for any make ballast. 


applying G-E ballasts and in servicing 
G-E ballast installations. 

A G-E ballast tag or sticker on your 
fixture is proof that it is equipped with 
the best in ballast value. It's the easy way 
to be certain. For a complete presentation 
on G-E ballasts, contact the G-E Ap- 
paratus Sales Office nearest you or write 
Section 401-16, General Electric Com- 
pany, Schenectady 5, New York. 


*Miss Flwerescent Ballast, G.E.'s Ballast Mescot 
Copyright 1955, General Electric Company 


GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 


@ EXCLUSIVE SOUND RATING SYSTEM 


@ SUPERIOR QUALITY CONTROL 
@ LONGER BALLAST LIFE 


@ PRECISE LAMP-MATCHED DESIGN 


@ PROVED PRODUCT LEADERSHIP 


Clave 


BALLAST 
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Could this happen 
to your 
protective devices? 


It might! Whenever transformer capacity is added to 
your electrical system, the magnitude of potential 
short circuits increases ...to values that your pres 
ent devices may not be able to interrupt safely. 


YOUR SYSTEM, for example, needs only an installed 
capacity of 300 kva or more at 480 volts (150 kva at 
240 volts) to be subjected to a possible short circuit 
of 10,000 amperes. Can your present devices clear 
such faults? General Electric CLF Fuses, Air Circuit 
Breakers and LB-1 Service Protectors have proven 
in laboratory tests that they can. 

Failure of a protective device is usually accom 
panied by costly equipment damage and lost pro 
duction time. Comparing the ratings of your devices 
against the short circuits they may be required to 
interrupt can point out the danger areas in your plant. 
Your G-E sales representative will be happy to help. 
For more information about the products pictured 
below, write to General Electric Company, Section 
526-2, Schenectady 5, New York. 


Progress /s Our Most Important Product 


SHORT-CIRCUIT TEST shows what can happen to an air circuit G E N E R A L 7 LE CT K | C 


breaker when its interrupting capacity is exceeded 


CLF Fuses: available for all applications LB-1 Service Protector is a heavy-duty load-break AK Air Circuit Breakers will pro 
600 volts a-c and below, can interrupt switch employing CLF fuses; has a combined inter tect a great variety of circuits 
100,000 amps, This high interrupting ca rupting rating of 200,000 amperes at 480 volts and through 600 volts; available in 
pacity makes them well-suited for circuits below. Ideal for commercial building service-en interrupting ratings from 15,000 
where conventional fuses are inadequate trance protection or industrial feeder applications. through 150,000 amperes. Ask 


Ask for bulletin GEA-6319. Ask for bulletin GEA-6527. for bulletin GEA-5915. 








New General Electric 
TSA-40 Time Switch 
At a New Low Price 


Now you can get reliability at 
low cost for any ON-OFF job 


The TSA-40 is a completely new heavy duty time 


switch engineered by General Electric to give you 
more reliable on-off operation at a lower price. 

HIGH RELIABILITY of the G-E TSA-40 time switch is 
made possible by the exclusive contact shearing ac 

tion, the one-piece terminals and contact blades, and 
the time-proven Telechron* motor. Now with weath 

erproof case, the TSA-40 is fully suitable for all types 
of ON-OFF applications, indoor and outdoor, in tem 

peratures from —50 F to 150 F. 

LOW COST means you get this reliability in the TSA 

40 at prices starting as low as $22.70**. Not only this, 
but highly dependable operation means minimum at 

tention, and you save money on maintenance. For 
off-the-shelf delivery contact your local General Elec 

tric time switch distributor or the G-E Apparatus 
Sales Office nearest you today. Or write for free bul 

letin to Section 584-5, General Electric Co., Schenec 

tady 5, N. Y. 


“Reg. trademark of General Electric Co 
* "Manufacturer's suggested resale price for standard SPST model 


GENERAL @@® ELECTRIC 


GREATER TEMPERATURE RANGE of — 50 F COMPLETELY WEATHERPROOF steel case NO WIRING BURNOUTS or ‘‘hot spots’’ be- 
to 150 F is made possible by improved has press-fit latch for tight seal and easy cause one-piece contact and terminal assem- 
Telechron” motor. Direct drive of switching opening. Side-hinged removable cover bly eliminates all internal wiring to contacts. 
mechanism assures positive action. simplifies installation and maintenance. Unit terminal block makes replacement easy. 








WALTER D. VANCE, JR., Vice President « California Electric Co., reports. 


“We saved 14 days installing 
527 fixtures by using 


‘OP-RIGHT’ Scatfold-on-Wheels” 


Man-hour savings on this 
General Motors warehouse job 
amounted to over 40%. Up- 
Right Scaffold is so light it is | 
easily assembled by one man. 
Individual 1 piece aluminum al- 
loy sections are unfolded and 
set one on top of the other. They 
lock into place instantly 


14’ tower 
assembled in 
ANY 


2 minutes aneue 
w = Tower 



































Scaffold 
carries Sy , 
fixtures Sofie . kala 


ae 
> tuys ‘ . " Se 
ees, te Lee Ao 


Se EN si 


Write for descriptive circular 


“UP-RIGHT” SCAFFOLDS 


Dept. 159 + 1013 Pardee Street - Berkeley, California 
Factories: Berkeley, Calif. and Teterboro, N. J. «+ Offices in all principal cities 
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Bo 


conc A” 


Time to cash in on 


That sudden dose of darkness 


PN conn é hardened home 1 older type ; because individual 
OwnherT O nel for mode rn electri pra tors ce 


no braid or saturat 
iden dose of dark ing compounds Its longer service life 

is a powerful selling point vith your 

in iort circuits can customers — BAKELITE Brand Vinyl 

be traced t iT iunces that can't be 


} 


Plastic maintains electrical and phy si 
fed properly vit! ld-fashioned wit ‘ il propertic s longer because it resists 
ing. You knou of course, and so cracking, stiffening 


and oxidizing 
does the homeowne SAKELITE Vinyl! Plastic is listed by 


Get your ire | profitable wiring UL for 60 deg. ¢ 140 deg I 
obs from old and new homes alike building wire and for 
modern | ind you'll get she ithed cable including the new all 


wk don ter and better. That plastic types | F and NMC. Ask your BRAND 


means wire and cable insulated with supplier about the many advantages PLASTICS 
BAKELITI rand Vinyl Plastic if this modern insulating material that 
thinner-walled in helps you sell and install up-to-the 


non-metallic 


lices more easil' minute wiring 


Remember — everyone benefits from apequate winine insulated with Baxaite Brand Vinyl! Plastic 


BAKELITE COMPANY, 4 Division of Union Carbide a arbon Ce rporation UCC 30 East 42nd Street, New York 17, N. ¥. 


In Canad. Bakelite Ce mpan Di ! n ¢ le Canada Limited. Belleville, Ontario 


The term Baxexrre and the Trefoil Symbol are registered trade-marks of UCC 





General Electric announces Roll-in Busway technique 


Hang busway and fixtures from one 
then watch installation 
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location at one time, roll into place, 
costs drop 30% to 50%! 


1 G-E lighting busway and fluorescent fixtures are assembled on floor. 2 Hoist 


raises material to work platform. 3 Successive busway sections are placed in hangers 


and joined. At the same time, fluorescent fixtures are hung from and plugged into 


the busway. 4 Cable and 5 winch at far end of building pull busway with fixtures 


through roller-type hangers until the entire system is in place. On several major 


lighting jobs, G-E busway and closely spaced fixtures have been rolled in at a rate of 


five feet per minute, or twice the speed normally taken for hanging fixtures alone! 


There are only five additional—and minor— parts 
needed to install General Electric Type LTG lighting bus- 
way by the new system. The longer the busway run, the 
greater will be the installation savings. For complete data, 
see your nearest G-E representative or write, General 
Electric, Distribution Assemblies Dept., Plainville, Conn. 


The busway moves—not the work platform. As each 
busway section with fixtures attached is hooked up to the 
preceding section, it is pulled through new roller-type 
hangers until the entire run is finally in place. The sys- 
tem ends the need for the usual repeated relocation of 
platforms and other equipment. It allows both the bus- 
way and the fixtures to be installed before permanent 
flooring is laid or machinery put in place, and avoids 
interference with other plant activities. 
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GROUNDING 
SLOT 


MOUNTING 
STRAP 


New 2-in-1 Device for 125 Volt 
and 250 Volt Grounding Applications 


NO. 5292 SIDE AND BACK WIRED * NO. 5280 Here's the completely new BRYANT combination grounding 
outlet that fills the growing need for both 125 volt and 250 


SIDE WIRED * AVAILABLE IN BROWN OR IVORY 
volt service 





The 250 volt outlet is particularly convenient where air con- 
ditioning units, portable heaters and electrical office equip 
ment is used. The 125 volt outlet can be used for standard 
equipment 

Check these outstanding features which have been built into 
this quality device: 

1. New Open-U grounding slot—eliminates breakage of outlet 


2 face 


2. Mounting strap securely anchored between body halves 
THIS...NOT THIS 


grounding contact welded directly to strap 


Double grounding terminals color coded (green) for ea 
identification 


Listed by Underwriters’ Laboratories, Inc 
THE BRYANT ELECTRIC COMPANY AAVANT 











Bridgeport 2, Connecticut * CHICAGO « LOS ANGELES 
CONTROLS 
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Tou! 


OVE UP TO To 


with aluminum 
plug-in bus duct 


Bus duct distribution systems engineered with 
Reynolds Aluminum Bus Conductor are now even 
more economical because of the present 15% price 











differential between aluminum and copper plug-in 





bus ducts. But, that’s not all. When new construc- 











tion, changeovers or plant expansions are necessary, 
these prefabricated sections can be extended swiftly 
and at lower installed cost than other methods... 
and they’re practically 100% salvageable. 

Aluminum bus duct distribution systems are also 
extremely flexible. They’re adaptable to horizontal 
or vertical layouts in small buildings or large —in 
stores, office buildings, schools, auditoriums and 
other buildings. In industrial plants, they minimize 
downtime for machinery relocation. Outlets are al- 
ways at hand and circuit changes are made quickly. 
CONTRACTORS: Quote aluminum when you figure 
bus duct distribution systems, Time and labor sav- 
ings in installation will permit lower, more compet- 
itive bids, 


Reynolds Aluminum Bus Conductor 


Reynolds pioneered the development of extruded 
bus conductors now used by all the major bus duct 
manufacturers. These aluminum conductors are 
available with a variety of prop- 
erties and in an unlimited range 
of sizes and shapes. 

Reynolds does not make bus duct 


The Finest Products 
Made with Aluminum distribution systems, but for more 


information about their advan- 


tages and for names of system 
manufacturers write Reynolds 
Metals Company, P.O. Box 
1800-ET, Louisville 1, Kentucky. 


See Reynolds New Program, “CIRCUS BOY'', Sundays on NBC-TV 
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The new Ohio Turnpike, spanning 
the state from Pennsylvania to In- 
diana, is a model of modern highway 
construction. And one of the out- 
standing features of this road is the 
lighting of the interchanges. 

What an immense job it was to 
build this 241-mile road! Enough 
dirt was excavated to fill a two-lane 
tunnel 268 miles long. They dumped 
enough fill to cover 500 football fields 


light a turnpike! 


to a depth of 28 feet. Carefully the 
bogs were drained, slides were 
stopped and the rock was blasted to 
make the great road possible. 
Skillful engineering is apparent 
along every foot of the Turnpike 
and this includes the selection of 
vital materials used to build it. 
Buried in the ground near the inter 
changes you'll find over half a mil 
lion feet of Tiger Brand 3,000-volt 


internal shielded cable serving as 
main feeders. Many thousands of 
feet of Tiger Brand RR cable serve 
as bracket cable in the poles, and 
an additional quarter million feet of 
Tiger Brand cable grounds the en 
tire system. 

When you install Tiger Brand 
cable, you have gone a long way to 
ward insuring a trouble-free wiring 
system 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA 


TEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS -+ 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


SOUTHERN DISTRIBUTORS 


USS TIGER BRAND ELECTRICAL WIRE & CABLE 


A STANDARD TIGER BRAND CABLE FOR 
EVERY SPECIAL JOB 


ia 
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® machine tool and building 
wire 

® special purpose wire and 
cable 

* asbestos wire and cable 


© paper and varnished 
cambric cable 

* aerial, underground and 
submarine cable 

® shovel and dredge cable 


® mold cured portable cord 
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The\right 


ERCHANGEABLE 
S LINE =e 


~ HD)» 


Single pole, Double pole Convenience cutiet 
' . 3-way and 4-way switches 
Now, a newly designed series of devices that can be made up in combination 


and installed right on the job with a minimum of inventory and a maximum Fs 2 if 
of efficiency. Any combination of one, two or three devices on a single gang 
P 


can be assembled quickly and easily. Each device locks into the strap with a lot tight Push button 
twist of the screw driver 


With the Leviton Inter hangeable Line, you get the devices you war 
combination that is right for the job. And these devices are also inte) 
able with other devices of the same type for replacement purpose 
Devices fit standard boxes and wall plates. Available in brown 
phenolic. Newly designed wall plates in metal or phenolic are simply 
easily cleaned. Listed by Underwriters’ Laboratori 


Duplex and Triple outlets 


Your best jobs are done with 


LEVITON MANUFACTURING COMPANY - BROOKLYN 22,N.Y. 


. nada) | 


For buliding wire and ce sidiary’ AM 
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how to make money = 





PICK A LINE that's well-designed and well-engi- 


neered. Design and engineering are absolute essentials of good 
lighting. 


PICK A LINE that's quality-manufactured . . . tops in finish, 


metal fabrication and in assembly. Owners and users will appre- 


ciate your insistence on quality. 


PICK A LINE that's designed with the contractor in mind. 


You'll find installations cleaner, easier and much more profitable. 


IF you keep these things in mind, we 


know from experience good lighting in- 






stallations bring you more and more jobs 


and we know that Smithcraft will get 


A ' ; its share (or more) of your business 
ca 


The Sheraton (shown above) is an ideal 
L | G H T N 6 unit for offices, schools, stores, and all 
FLSEA 50. MASSACHUSETTS kinds of installations very shallow 


very easy to install 


, 


Ask us to send you the current Smithcraft catalog 
, it is @ compilation of the newest and most 


functional fluorescent fixtures in use today 


Aweritan fjmest Yorencen lightiagy 











Keeping production 


on the move with 


Westinghouse pushbuttons 


| 
| 
ae 


On Ford assembly lines, automation starts with the press 
of a button. From the paint line (shown), 18 different body 
styles are automatically guided to various trim lines. A: 
each body passes the operator, he channels it to the proper 
trim line simply by pressing a button. 

In textile mills, steel, paper or fabricating plants, 
Westinghouse pushbuttons are also on the job. guiding 
smooth-functioning lines of material to finished product 
stages. Doing it faster, better, and at a lower operating 
cost to you than ever before possible. 

From Westinghouse you can get precisely the right 
operator, enclosure, whatever you need—when you need it. 
Complete linesof standard-duty, heavy-duty, and Oil-Tite* 
pushbuttons are stock items with Westinghouse. 

Write to Westinghouse, Box 868, Pittsburgh 30, Pa., or 
see your nearby Westinghouse distributor for a copy of 


the new Pushbutton Guide, B-6749. *Trade-Mark 
J-30229 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU! 


Lo, stearate 
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Photo courtesy Public Service Electric and Gas Company of New Jersey 


J-M Transite Ducts 


go in quickly, easily 
and permanently 


Quick, low-cost installation is promoted by 
Transite Ducts. The light, 10-foot lengths 
are easily handled . . . and readily joined 
with either Transite Couplings or J-M 
Plastic Couplings. Many fittings are avail- 
able to simplify even the most complicated 
installation. The permanently smooth in- 
terior surface of these asbestos-cement ducts 
prevents cable injury, makes long pulls 
possible and simplifies cable replacement. 
Incombustible Transite Ducts confine arc 
damage, protecting adjacent cables from 


heat and flame. Inorganic, nonmetallic, 
Transite Ducts are corrosion-resistant, im- 
mune to rust and rot and unaffected by 
electrolysis. These ducts dissipate heat 
faster, reducing 1?R losses, enable cables 
to carry heavier loads and prolong insula- 
tion life. 


Available in 2 types: Transite Conduit for 
exposed work and installation underground 
without concrete encasement; and Transite 
Korduct for installation in concrete. 


Let us send you more information about Transite Ducts. 
Just write to Johns-Manville, Box 14, New York 16, N. Y. 
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\4| Johns-Manville TRANSITE DUCTS 


TRANSITE KORDUCT® —for 
installation in concrete 


TRANSITE CONDUIT— for exposed work and installation 
underground without a concrete encasement 
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THis is HONEYLITE 
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Honeylite—the all metal light diffusing 
acoustical aluminum honeycomb—sets new 
highs in light transmission efficiency...and at 
the same time, and in the same place... 
reduces noise to new lows. 
Honeylite’s 95% plus efficiency puts a soft, 
even light in every corner of the room, while 
producing the minimum surface glare. 
Honeylite’s noise reduction coefficient of .46 
keeps rooms quiet, and costs down by 
eliminating the need for acoustical baffles. 
Honeylite may be used wherever pleasant, 
non-glare interior light is the goal. Because it 
quiet asa winter night weighs only two ounces a square foot it can 
be suspended from any simple T-bar system. 
Fireproof Honeylite has underwriter’s approval 
to be suspended under sprinkler systems; and 
its 45° shielding effect completely hides any 
ugly overhead utility installations. 
Easy-to-maintain Honeylite is used in 
industrial or commercial interiors, in suspended 
louver-all ceilings or troffer diffusers. 
Honeylite is truly the new lightweight champion! 
For price lists and detailed information see 
your local distributor or write to 


Bright as a summer day 


HH i x<xC EL rprooucTSs inc. 


951-61st Street, Oakland 8, California 


dt 
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G-E LAMPS GIVE YOU MORE FOR ALL YOUR LIGHTING DOLLARS 


pao 


ns WHITE 


You can “measure” the light output of 
G-E fluorescent lamps, right in the carton! 


GENERAL ELECTRIC UNIFORMITY I8 WHY —G-E 40- 
watt fluorescent lamps give you all the light you pay for. 
Their light output is so uniform that you're assured of 
their performance — even before you put one in a socket. 
There’s practically no such thing as a “lazy” G-E lamp 

a lamp that uses full power without delivering its rated 
lumen output. Less than 1% of all General Electric 
10-watt fluorescent lamps are as much as 5% below their 
iverage published light output of 2500 lumens. 
G-@ LAMPS SAVE YOU MONEY — Today's General 
Electric 40-watt fluorescent lamps deliver 309% more light 
than those you bought in 1950. Based on the average cost 
of burning 24 G-E 40-watt fluorescent lamps, this gives 
you a bonus of light worth almost $55! Put another way, 
this extra light equals the total light output of 79 100-watt 
incandescent bulbs over their entire life! 

But G-E lamp uniformity means more than uniform 
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light output. It also means freedom from defects—on the 
average, 99.9% of all G-E 40-watt fluorescent lamps are 
free from physical defects that could affect performance in 
service. And uniform life, too, means that after one year 
of service in single shift plants (2500 hours) an average of 
99 out of 100 General Electric 40-watt fluorescent lamps 
will still be burning —98 out of 100 will still be in service 
after a year in double shift plants (4000 hours). 

For more information on what uniformity in G-E 
fluorescent lamps means to you write: General Electric 
Co., Large Lamp Dept. EC-11, Nela Park, Cleveland 12,0. 


Progress ls Our Most Important Product 


GENERAL @@) ELECTRIC 
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WAY 
TO FINISH A JOB 


MULTIMOUNT LUG 


SINGLE LUG 


TWIN LUG 


SPLICER 


Socket set screws 
furnished as standard. 

Hex head screws available 
on all fittings at no extra 
cost. L35 and L70 furnished 
with slotted screw to 
allow tightening 

with screwdriver 


TERMINAL LUGS AND SPLICERS 


Quickly installed—No Special Tools Required 
Highest Quality Materials Throughout 

Rugged, Durable Construction; Compact Design 
Choice of Bolt—Screw, Socket or Hex-head 
Economically Priced 


Available Through Electrical Wholesalers Everywhere 
Write for Latest Lug Bulletin Containing Specifications and Prices 


PER 
BLACKBURN 
‘ORPOR ATION 35 MADISON STREET ¢ ST. LOUIS © MAIN 1-2821 
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Seamless aluminum sheath 


. : , un A 
— a wD" 


Binder tape 


lick temperatures 
up to 392° F 


and eliminate conduit 


Single color coded glass braid 


or 
7 


gar ilaelalelete| 


* 
yy: ——Okoloy coated 


| 


Okotherm insulation 


with OKOTHERM aluminum-sheathed cable 


Heat and flame resistance. Direct flame on the in- 
dividual conductors will not cause circuit failure. 


Eliminate conduit and pulling problems. This smal! 
diameter, light-weight construction can be bent to a 
radius of 6 times the cable O.D. with standard conduit 
tools. It reduces installation costs, and provides a 
compact, neat construction for congested areas 
Moisture-proof installation. Even without its water- 
tight seamless aluminum sheath, Okotherm insulation 
itself has excellent moisture resistance. 

Standard fittings available. Moisture- and heat- 
proof connectors are available through Thomas & 
Betts Company distributors 

Use regular installation methods. Okotherm-insu- 
lated conductors are handled just like familiar, rubber- 
insulated wire. The individual conductors can be readily 


ONITE 
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SINCE 1676 


fanned out, trained and terminated. 


Resists corrosion. Corrosive gases, aromatic solvents 
and many other chemical products do not harm the 
aluminum sheath. 


Range of design. #19 Awg through #4/0 Awg 
stranded, up to 61 conductors depending on their size, 
can be supplied with seamless aluminum sheath. Pres- 
ent manufacturing facilities permit lengths up to 500’. 
Okotherm insulation, compounded 
from silicone rubber, is a thermosetting 
material with an eight year successful 
service record. It is especially useful 


a 


in power plants, steel mills, pulp and 
paper mills, oil refineries, petro 
chemical applications. For additional 
detailed information, write for Bulletin 
EC-1088 to The Okonite Company, 
Passaic, New Jersey. 


OKOTHERM 


-—— et ae 
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copper conductors 


insulated cables 
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The 3 Most Important Questions 
On Your Lighting Prospect’s Mind! 


\ toes does my present lighting 


compare with national standards? 


What will | gain by new lighting? 


ar wou, How can | be sure that my new 
- t ; 
at lighting will meet the standards? 


/ 
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Use the FACT BOOKS for the answers! 
Then use the CERTIFICATE to clinch the sale! 


Sell more and bigger lighting jobs by using the Fact Books of Certified Lighting 
in your sales approach. They are available to electrical contractors and others 
wherever the Certified Lighting program is in operation. Use them to show your 
prospect the national standards and how his present lighting compares with 
these standards. There is a Fact Book for each type of lighting —for store 

. office... school... and factory. Use the Fact Books also to show how your 
plan is certified by an impartial authority and countersigned by you to guarantee 
that the installation meets national standards. Then...use the guarantee 
certificate itself as the final sales clincher to prove your recommendation is 
right in plan —right with standards — right for installation. Send for free 
booklet and free copies of the four FACT BOOKS today! 


; 
~ 


is Certified Lighting In 
Operation in Your Area? 


his program is operated locally under 
the joint sponsorship of all electrical 
groups. If your area is listed below, 
get in tou h with your local group 
otherwise, write The National Light 
ity Bureau 


Boston, Mass Omaha, Neb 
Charlotte, N. C. Providence, R. | 
Chattanooga, Tenn. Rochester, N. ¥ 
Cincinnati, Ohio Sacramento, Cal 
Detroit, Mich San Diego, Cal 
Jackson, Miss San Francisco, Cal 
Los Angeles, Cal Spokane, Wash 
New Orleans, La Waterbury, Conn. 
Norwalk, Conn Worcester, Moss 


Copyright 1956, National Lighting Bureau 


Lighting 


NATIONAL LIGHTING BUREAU, 155 East Mth S Street, New York City 


ponsored by the Industrial and Commercial 


Lighting Equipment Section of NEMA the Nationa! Electrical Manufacturers Association 


This program is sponsored by al! these member companies of the industrial and Commercial Lighting Equipment 


Section of the National Electrical Manufacturers Association to help you increase your sales 
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TRANSFORMERS 
oes the choice of leaders 
in industry 


ee 
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Outside International Shoe Com- 
pany's Bryan, Texas rubber soling 
plant, this 2500 kva, type HPA 
26, 3 phase 12,500 to 2400 
volt, oil-filled Wagner unit sub 
station transformer is throat- 
connected to the loud-center. 


tae 
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sia: : ‘ 7 pry! (Sia) had Wie 
gy Megs it, t.99 na Sa) te ft ii" MIG AIS gtk: | 


WAGNER UNIT SUBSTATION TRANSFORMERS 


... liberally designed to give years and years of 
service... 


The importance of the transformers in your plant 
power distribution system cannot be over-empha- 
sized. If a switch or a circuit breaker fails, only a 
part of the system is affected—but if the transformer 
fails, the entire system is dead. Think of the cost to 
your plant in terms of cancelled orders and lost 
manhours in the event your present system broke 
down 


International Shoe Company, world's largest shoe 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


manufacturer, has made sure the distribution system 
in their Bryan, Texas rubber soling piant has a power 
supply adequate to meet all their power needs. They 
want ample, maintenance-free, reliable service for 
a long time to come. That's why International chose 
a Wagner unit substation transformer for this plant. 


Why not discuss your next transformer installation 
with the Wagner engineer nearest you? There aie 
Wagner branches in 32 principal cities. Bulletin 
TU-181 gives full information on Wagner Power 
Transformers and Bulletin TU-205 tells about 
Wagner Unit Substation Transformers. Write today 
for your copies. 


Wadner Electric @rporation 


6413 Piymouth Ave., St. Lovis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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NO MOU NTING WORRIES 
When more contacts are ed, the 4-pole OUTSTANDING 
relay (00-42) can be sub r the 2-pole PERFORMANCE 


(DO-22). Both have identical base : Balanced construction reduces 
wear on single moving part... 


results in long life and saie- 
guards against down time. 


20-SECON Dd 

Di SASSEMBLY 
Simply loose> two 
screws and the en- 
tire device is disas- 
sembled for normal 


This new Clas 
compact. 2-pole version 
x 250” wide! 4-pole is only 
Both rated 10 amperes, 
kits make no intenance easier 
Write for Bull tells the complete 
story. Address Company, 4041 North 
Richards Street, Milwaukee 12, Wisconsin. 


\ NOW.. -EC&M propucts ARE A PART O 
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RACEWAYS 
at 
INSPIRATION COPPER MINES 


Miami, Arizona 


\SS 


: 


= ) 





Globetray, a new, superior system of CABLE and TUBING RACEWAYS, is a 


completely engineered method of cable ways, production produced and die 
formed for uniformity with up to twice the strength of ordinary trays, by 
actual laboratory tests The Universal splice plate joins all parts through the 
side channels only and all curved fittings are joined at the ends of the radius 
(no tangent material is required) permitting continuous curves. This fea- 
ture provides greater flexibility of application in tight places and creates an 
endless variety of combinations for a simple solution to any design problem 
of change of direction or elevation with a complete set of standard fittings 
Available in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to further 
speed up installation time Globetray can be cut to length at any point 
insides and bottom always smooth all sections punched for easy installa- 
a perfect fit at all times Neat, clean and uniform in appearance. 


tion 
Write for new, complete catalog. Distributors in all principal cities. Contact the Globetray 
distributor under “conduits” in the classified telephone directory 

# Pat. Pending 


: Vii fc] Re) :4 3 Company 


Manufacturers Since 1914 


4032. S. PRINCETON AVE. «+ CHICAGO 39, iLL 


ELECTRICAL CONSTRUCTION AND MAINTENANCE NOVEMBER, 1956 











—“~s 


i — 


Wann 


Still in Service after 29 years, 24 hours a day 


and without a single splice, patch or power failure! 


This amazing record was made by a 175-foot length 
of U. S. Royal portable cable installed in 1927 as a 
source of power for a traveling agitator in a cement 
plant®. This three-conductor cable has been fully 
expose d to weather for the entire 29 years, The agitator 


moves bac k and 


forth the length of the slurry basin 
and the cable is simultaneously taken up and paid out 
by a revolving drum. 

To “U. S.” engineers, performances such as this are 


Dix Cement Cory I 


Electrical Wire & Cable Department 


not too unusual. They stem, right at the start, from the 
determination of “U. S.” technicians to produce only a 
quality product. This is possible because “U. S.” is the 
only wire manufacturer to grow its own natural rubber, 
make its own synthetic rubber and its own plastics, 
assuring complete quality control with the help of un- 
matched research and manufacturing facilities. 

Call on the “U. S.” wire and cable specialist to solve 
any wiring problem. Write United States Rubber 
Company, Rockefeller Center, New York 20, N, Y. 


Watch NCAA football, Saturday afternoons, NBC-TV 


United States Rubber 
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++ THEIR USE 1S A PRINCIPLE OF GOOD DESIGN 


Compact “LS” high-capacity, 


THIS SWITCH 

IS PAYING 
PLANT OPERATORS 

BIG DIVIDENDS 

IN INCREASED 

PRODUCTION 


The micro swircn “Ls” limit switch fills the need for 
a small, rugged, reliable, two-circuit precision switch 
to meet the widest possible switch requirements. 


All moving parts and the switching chamber are com- 
pletely sealed, protected from wear or becoming fouled. 
Field adjustability permits its use in practically any 
type of application or location. 


Two-circuit contact arrangement allows flexibility in 
circuit design. Reliability of the precision, snap-action 


FIELD 
ADJUSTABLE 
ACTUATOR 


The roller arm actu- 
ator is field adjustable 
through 360 degrees, 
positively locking in 
any position. Actu- 
ators are assembled to 
operate in either di- 
rection. They can also 
be converted to oper- 
ate in one direction 
only, clockwise or 
counterclockwise. 





TWO-CIRCUIT, DOUBLE-BREAK 
CONTACT ARRANGEMENT 


The electrical rating is; 10 
amperes 120, 250 or 460 
volts a-c; 4 H.P. 125 volts 
a-c; 1 H.P. 230 volts a-c; 
8 ampere 125 volts d-c; 
4 ampere 250 volts d-c; 
-l ampere 550 volts d-c. 
Pilot duty rating is 600 
volts a-c max. 
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sealed 2-circuit switch 


unit assures accurate repeat operations throughout 


many millions of hard, fast actuations. Small and com- 
pact in size, this switch is a precision device—yet it is 
designed and built to stand the most severe abuse. 


Like many other precision switches in the MICRO 
SWITCH line, this versatile switch is ideal for installa- 
tion on present plant equipment as a limit, interlock 
or safety switch. So used, MICRO SWITCH precision 
switches make machinery more automatic, more pro- 


ductive and safer in operation. 


SEALS PROVIDE MAXIMUM PROTECTION 


Sealing is provided by 
use of O-ring seals on 
the actuator shaft and 
between the actuator 
head and the housing. 
A synthetic rubber ring 
seal is provided for the 
cover. These seals pro- 
tect against entrance of 
dust, oil and other liq- 
uids. The switch meets 
NEMA specifications for 
an oil-tight pilot device. 


—_ 


O-RING 
SEAL 


STAINLESS 
STEEL 
SHAFT 


BASIC SWITCH ay LS 


COVER | foes 


SEAL RING 


& =\ Send for Catalog 83 
w@® “industrial Enclosed Switches” 


\ 
\ ense set yn. 


— 


BEARING 


=) CAST INTO 


a= 4 ENCLOSURE 


ACTUATOR 
PLUNGER 


O-RING 
SEAL 


CASE- 
HARDENED 
ACTUATOR 
SCREW 


MICRO SWITCH precision switches are sold in key cities everywhere. 
Look for the distributor nearest you. 
in the Yellow Pages. 


See ‘‘Switches, Electric’’ 


MICRO frocch y 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


in Canada, Leaside, Toronto 17, Ontario « 
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AND THE INVISIBLE INGREDIENT 


and contractors SOC. Statistical Quality Control 
lecades ago expressing their for years 


has kept a constant, watchful eye 
Paranite products: “If It’s 


on Paranite products. Scores of tests, graphs 
; Right!" This reference by the and measurements are made and analyzed 
daily by Paranite engineers seeking ways to 
as the Paranite slogan give you 


nmon that in time the 


superior products. This, too, is an 


; 
mpo t part of the invisible ingredient. 
ioving such confidence portant part of the invisible ingre dient 
direct result So specify Paranite ... and be assured that 
everyone at Paranite 


the 


every foot of wire and cable will be as nearly 


han perfect as human hands can make it—utiliz- 


anly pos ) This ing modern equipment and cautious testing 


perfection has given Para This is the invisible ingredient working silently 


xtra’ that you Cannot see at Paranite 


to your advantage! True today 
ly an invisible ingredient! as in the past 


If It's Paranite, It’s Right! 


DIVISION ESSEX WIRE CORPORATION 


FORT WAYNE G, INDIANA 


MANUFACTURING PLANTS: Birmingham, Ala.; Anaheim, Calif.; Jonesboro, ind.; Marion, ind. 


Warehouses* and Sales Offices 


*Atianta, Georgia; Boston, Mosse polis, indiana; *Kansas City, Missouri; 
. C 


delphia), Pennsylvania; Rochester, 
chusetts hicago now 


levelond, “Los Angeles, California; “Newark, New York; *Saint Louis, Missouri; 
Olio; Datias, Texas; “Detroit, Michi New Jersey ;Omaha,Nebraska ;* Port *San Francisco, California; Seattle, 
gan; Hartford, Connecticut, indiana land, Oregon; Upper Darby (Phile W ashington, Springfield, lilinols. 
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a new concept in low-cost, luminous 
beauty that affords greater freedom 


of architectural expression 


Here’s a new Benjamin lighting system, packed with possibili- 
ties. [ts luminous beauty and choice of three designs make Sky-Liter 
the finest answer to today’s quest for distinctively-lighted interiors. 


Sky-Liter units are available for surface or recessed mounting. Choose 
from 2’ x 2’, 2’ x 4 or 2’ x 8 sizes, with 24”, 20-watt (Trigger Start); 


18” Rapid Start; or 96" Slimline lamps. Special 2’ x 2’ translucent plas- 


the “SAXON” 

tic panels efficiently diffuse the light. Panels are easily removed for ] 

lamp replacement or servicing, will not warp or discolor. Unique ee aa . Vangie Seoge _— 
BENJAMIN ELECTRIC MFG. CO., DES PLAINES. ILLINOIS or cn oe ao to 


pattern, while the “Saxon"’ features down-to- 
earth simplicity in distinctive Plexiglass. 





/4 


the new “SAFARI” | | the “CRYSTAL” | 





The distinctive beauty of the new “Safari 
Sky-Liter System. For added variety, r: 


individually. in tandem, parallel or 


design emphasizes the great versatility of the 
cessed or surface-mounted units may be installed 
ut right angle io a eve any 


Fashioned in Vinylite, the “Crystal” presents a 
multiplefaceted surface that lends beauty and 
qu ality to any type of ceiling. 


then all things are considered...the better lighting chov.ce is = ~ a) i c 
wh i] ¢ g g Zé ith 
ee J 


geometric desigt 


Sold Exclusively Through Electrical Distributors 7 
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SPECIFY... 


PYLETS 


Second to none for... 


SAFETY: Explosion-proof and dust-tight PYLETS 
exceed code requirements and provide max- 
imum protection for personnel and property 
against fire and explosion. 


ECONOMY: PYLETS are designed for quick, 
easy installation and convenient maintenance. 


Rugged construction insures a long service life. 


@ TAPER TAPPED HUBS 

® SMOOTH, ROOMY INTERIORS 
@ QUICK ACTING JOINTS 

@ DEPENDABLE MECHANISMS 

@ ALUMINUM ALLOY OR HEAVY 


CADMIUM PLATED 
FERROUS ALLOY CASTINGS 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
1344 North Kostner Avenue, Chicago 51, Iilinois 
Branch Offices and Agents in Principal Cities of the U.S. and Canada + Canadian Agent: The Holden Co., Lid., Montreal 
Railroad Export Department: International Railway Supply Co., 30 Church S1., New York 7, N.Y. 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, NLY 
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Now you need only half the former space eamesime a) 


with General Electric’s new 
30 amp, 600 volt HCI safety switch! 


This Hc! safety switch, both heavy Vy and standard 
duty, has a new compact design measuring only 


7%4" wide x 934" high x 536” deep! In less than half 


the former space, you get the same dependable 


protection and these important benefits: 


Long life, dependable performance. G-E ar: 
quenchers quickly divide and snuff out arcs, help 
prevent pitting and burning of contacts. Heavy steel 
box has Bonderitet 


corrosion-resistant finish and 


butt-hinged door for rugged durability. 


Speedy installation and maintenance. Front oper- 


‘ y 


) 


| 


Only 7% wide a 


ated handle makes close ganging easy with the heavy 
duty model; front fusing on both models means fast 
access to fuses, eficient heat dispersal. Double-break 


HCI pole units can be individually replaced. 


Better protection, greater safety. Quick-make, quick- 
break 


handle 


contacts can’t be teased in or out. Switch 


loc ks OF fk or ON W hen 


open, special line shield on heavy duty model guards 


switch door is 
operator against accidental contact with live parts. 
Circuu Protective De 1<és 
Department, Plainville, Conn. 


General Electric Company, 


Use these catalog numbers to order 30 amp, 600 volt HCI switches from your G-E Distributor: 





Type H, heavy duty, front operated, 3 pole* 


Type 5S, standard duty, side operated, 3 pole* 





Fusible No fuse 


Fusible No fuse 





TC90361SD T€45361S8D 








TC60361 TC30361 








TParker Rost Proot « 


GENERAL @@ ELECTRIC 
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WHAT'S 


CONTROL? 


1 T 


FIRST IN CUTLER-HAMMER 


Now...for machinery designers...new heavy duty 


pushbutton units built to the standards of the spectacular 
new Cutler-Hammer Three-Star Motor Control 


These are the world's smallest heavy duty 
pushbuttons. They require a behind-the- 
panel depth of only 1 3/32". This is 40% 
less space than needed by the next small- 
est unite on the market. Double-pole 
contact blocks are available in all com- 
binations of normally open and normally 


These pushbuttons may be flush tpe, ex 
tended type or with mushroom heads in 
a wide range of colore tor quick control 
identification. Standard, large 
size legend pilates fit every type of operator 
and indicating light in the entire line 


and jumbo 


Y PresTest 


closed contacts. Each control circuit is 
electrically and mechanically isolated 
from the other. Each circuit is clearly 
identified and all termina!s are color 
coded. Rapid on-the-job circuit additions 
are obtained by stacking contact block 
on contact block. 


A maintained-contact 
pushbutton assembly 
that saves more than 
ite entire cost by in 
stallation savings 
New attachment with 
its pushbuttons mount 
in minutes; no tussy 
adjustments. Neither 
alignment nor spacing 
of units is critical 
Pushbuttons will not 
bind or stick; always 
operate perfectly 


they install easier 
they work better 


they last longer 


Design engineers are quick to recognize that 
these new heavy duty pushbuttons have every- 
thing. There is nothing on the market like them. 
They are amazingly compact to require the 
least back-of-panel depth. They are one-hole 
mounting and they are oil tight. They easily 
provide for as many as eight separate control 
circuits per pushbutton, eight completely 180- 
lated heavy duty contacts either normally open 
or normally closed. The buttons may be flush 
type, the extended type or with mushroom 
heads. I hey can be black, red, yellow, green or 
gray. See the new one-button control station, 
C-H Roto-Push. See the easiest-to-install main- 
tained-contact pushbutton attachment and the 
means for padlocking any of the standard push- 
buttons, There are both knob and key operated 
selector switches in this complete line. Also 
matching indicating lights and the new auto- 
mation safety light, PresTest. Be sure you have 
complete information now. Write today on your 
of the 
Cutler-Hammer Panel Builders Handbook 
Pub. EE-120. CUTLER-HAMMER, Ine., 
1306 St. Paul Ave., Milwaukee 1, Wisconsin 


company letterhead for a copy new 


—S 


CUTLER-HAMMER 
Y Ws 
== MOTOR CONTROL = 


4d 
a 
— - 
The most complete 


line of oil-tight 
selector switches 


The C-H one-hole mounting ol! 
tight indicating lights with new 
wide-visibility lenses are the most 
visible from ali angles by actual 
light meter tests. Available in 
either transtormer or resistor 
types. Lenses offered in six dit- 
ferent colors. 


72 


the seif-testing indicating light 
Vital to safety and proper use of machines 
particularly in automation. PresTest now 
permite instant proof light ie NOT off be 
cause of burned-out bulb. Merely pressing 
on the light lens disconnects bulb from its 
normal circuit and checks it on a test power 
supply. Resistor and transformer types 
available 
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on the market. Key 
or knob operated 
two or three position. Positions may 
maintain contact or have spring return 
Three standard contact blocks provide 
a wide range of circuit combinations 
with the use of just a single block. 


~ 


Unlimited ciccuitry by adding blocks. 
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Roto-Push the one-button contro 
station. One Roto-Push can provide 
ali the control functions for which two 
or three separate pushbuttons would 
be used normally. Available in a wide 
range of selector and button operators, 
Roto-Push simplifies panel design and 
saves installation time to cut costs. 
Improves machine-operator eMciency. | 
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Research on Raceways 


Modern clectrical systems are requiring more rigorous engineering and, con- 
sequently, long established Code rules are often challenged in these times. Uncom 
fortable as the process may be to those dedicated men who carry the heavy 
responsibilities involved in Code making and enforcement, such questions actually 


are reflections of the abundant health and growth of the industry and its evolving 
technology. 


Questions bearing on such fundamentals as raceway fill inspired the Com 
mittee on Steel Electrical Raceways of American Iron and Steel Institute to 
conduct an investigation through Underwriters Laboratories. ‘The resulting “Fact 
l'inding Report on Steel Raceway Fill” now provides the industry with a wealth 
of scientific experimental data for the appraisal of present rules and the formula 
tion of future requirements 


There are few surprises in the report. It was found that 40% fill is a prac 
tical working limit, which is what the Code allows. It was found that 50% fill 
could be made if special care is exercised, which the Code permits for rewiring 
existing raceways. ‘The study verified the rules requiring derating of conductoi 
capacity when there are more than three conductors in a raceway. But no basis 
was found for restricting the number of conductors in a single raceway if appro 
priate derating factors are applied 


lor the National Electrical Code Committee, a ‘Technical Subcommittee 
will, on the basis of the Report, recommend appropriate revisions 


@ ‘That no limitation be placed on the number of conductors in a single race 
wa 


@ ‘That the only restriction be a maximum of 40% fill 


@'I‘hat derating factors be 80% for 4 to 6 conductors, 70% for 7 to 24 con 
ductors, 60% for 25 to 42 conductors, and 50% for 43 conductors and over. 


The methodical experimental background of the proposals and the fact that 
they are conservative, simple and sound should enlist wide industry support 
for their inclusion in the Code at an early date, possibly by means of an Interim 
Amendment 


The Steel Electrical Raceway Committee of AISI, the U.L., and the able 
people who planned and carried out the extensive tests, have made a constructive 
contribution to the basic factual data of the industry. It will provide, together 
with the combined experience of all industry groups, more certain foundations 
for the consolidation and continued development of sound, practical safety 
standards 


lim. VY Stmaxt— 














We aim to please... YOu / 


you're dealing 


Bill O’Donnell and Bill Masucci are Counter- 
Salesmen at Graybar, Long Island City, New 
York. Each of these men, representative of 
Graybar people coast to coast, is literally in 
business for himself for Graybar is wholly 
owned by its operating and retired personnel. 

And that’s why, with Graybar, aiming to 
please our customers has special meaning. 
Whether it’s an over-the-counter transaction, 
a regular call from a Graybar Representative 
or in working with a Graybar Specialist on a 


major electrical installation 
with men who take a special pride in rendering 
an extra “something” beyond the ordinary. A 
Graybar man’s personal interest in his company 
and his job is reflected in how he can best serve 
you, his customer, at all times. 

Remember! Try us the next time you need 
anything electrical. In the more than 130 
Graybar locations, our service is to provide 
what you want, when and where you want it. 

We'll welcome your inquiry, large or small. 





GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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CLEVELAND-HOPKINS airport 
one of the Nation’s ten busiest in 
number of scheduled flights——now 
boasts a spanking-new terminal! 
Former rade yuilding that is outstanding in de 
Senen , ‘ ign convenience and electrical 


ervice faciliti 








TERMINAL BUILDING | 
functionally planned witt : l 
ticket and baggage facilitic 
on first floor; main lobpy 
flight-information board ee LZ Tr 
; ansformer 

yuNge and majority of con a WA voult , 
essions above. Control tower : 

7 floors in height — has eave! CAA Shatt | 

pride fies. S988 tower -~ ~~ 


jlass-enclosed CAA station -- North Concourse y 4 
at top; transformer vault ot Outline of rc--4 : 








base. Concourse wings ex r ad highbay lobby } =~ nad j Upper decks of concourse edged with 
tend outwords t loading 


I Emergency pole - mounted 3OO-and /OOO-w 
Administ retion Generation\ incandescent floodlighting units 
Building §— Py 4S waren 


yates 





Line 


Fence lines, driveways and parking area 
/Muminated by single and double-arm 
lop stielded 400-w mercury - vapor 
lumineires 

Parking Area 


POWER AND LIGHT 


... for a Modern Airport 


OST recent airport to be rated 

Impressive air terminal in Cleveland, Ohio, features as “ene of Amerion's Shame’ 
nearing completion in Cleve- 

. . . . : . land, Ohio. Representing an expan- 

numerous lighting innovations, an electronic flight- i.’ 14 rebuilding investment of 
: , ‘ ‘ over $8-million, this air terminal 
information board, extensive high-voltage under- iow possesses an outstanding ad- 


: ' ‘ ministration and operations build- 
ground distribution system, emergency standby gen- ing, pealsoworthy interior and 


, , P exterior lighting, a top-flight elec- 
eration station and progressive 7-story control tower. trical installation, plus numerous 
plane and passenger service facili- 
ties which are second to none. 
Escalators carry passengers from 
extensive check-in and ticket 


Multiple-contract electrical installation was engi- 
neered by consultants P. C. Mehnert and C. K. Reid. — an 
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SWEEPING DRIVEWAY, underpassing spacious waiting lounge, UPPER-LEVEL ENTRANCE to waiting room is through glas: 






permits passengers to directly enter ticket and check-in arcade foors surmounted by cove-lighted metal-and-fluorescent 
it right) then take escalator up to main lobby, restaurant enameled Zodiac signs and brushed-aluminum canopy f 
nd other conce ion areas on second floor terned by recessed-and-glas: diffused fluorescent lamp 





















foyer up to a high-bay luminous ection the illumination pattern is also base-equipped with weathei 


ceilinged main lobby. An illumi varied through the installation of proof receptacles for incidenta 
nated flight-information board is recessed low-brightness glass-pan- power requirements. 

kept constantly accurate by remote’ elled 4-by-4-ft luminaires, each Lighting of approaches and drive eR 
control dials and  pushbuttons equipped with eight 40-w 3500-de- areas is by means of JHI 400-watt 
levator carry operations pet gree white fluorescent lamps which  color-corrected mercury lamps _ in 
sonnel up through a 7-floor control are likewise twin-circuited to per- Holophane-refractor OV-20 lumi- 
tower. Beneath the building powe1 mit the obtainment of 2-level il naires supported by ornamenta 
and signal distribution systems are  lumination standards. Distribution pattern of 
routed through duct banks and Still other interior areas (such light is medium-width asymmetri 
walk-through itility tunnels as various concessions, lunch count- cal, with reflectors hooded to pre 
Emergency generator and auto ers and newsstands, dining room, vent upward glare. Units are stag 
matic transfe witches are pro cocktail and waiting lounges, gered between two undergrou! 





vided to insure continuity of light offices, concourses, ticket counters series circuits, served through pro 






and power in the event that both and baggage station combine’ tective relay from 25-kva 2400 
incoming high-voltage services are ornamental with functional objec- volt single-phase 6.6-amp constant- 






imultaneously interrupted. Correct tives through the utilization of current transformers gang-located 
time, indicated on numerous self numerous cove and valance treat in the administration building’s * 





















regulating clocl throughout the ments, louvers and diffusing glass substation Standards are round 
terminal, is monitored by a syn panels, recessed spot and_ flood tapered 27-ft monotubes with 6-ft 
chronizing master clock which in lights, edge and backlighted signs, ipsweeping brackets, transforme) 
turn receives Arlington time ig highlighted displays and a variety bases and concrete foundation 
nals directly via separate radio an of colored lamps. Many of these piers. Control is by means of astro 
tenna and coaxial lead-in; and modern lighting ideas can be noted nomic time switches 
wide-coverage low-decibel dissemi n accompanying illustrations 
nation of flight announcements and Exterior lighting in addition Power Received at 33-kv 
music 1 obtained ia numerous to tower beacon, boundary, runway 
closely-spaced ceiling-recessed & and taxi strip markers) illuminates Primary power at 33-kv is de 
in. permanent-magnet high-quality approaches and marquees, drive livered to the airport’s outdoor pad 
loud speakers vays and walks, loading aprons and mounted ubstation, which 

One of many interesting interio pectator decks, parking and serv located just inside the field’s bound 
lighting installations is to be found ice areas ary fence and consists of two 1000 
in the 90-by-70-ft high-bay central Floodlighting of apror and  kva transformers. There current 
ection of the main lobby, where decks provides for both low- and stepped to 2400/4160 volts, deli 
an over-all eggcrate-louvered ceil- high-level illumination through the ered to an _ elevated double-bu 
ing shields continuous rows of slim use of 300- and 1000-watt PS lamps structure, then carried into a mal! 
line lamps operating at 200-ma contained in clear-lensed Alzak switchhouse via twin 3/ce VCI 
Kggcrate cells are 3-by-3-by-3-in., reflectors; one low- and two high- cables in underground concret« 


giving 45-degree shielding, while level units generally being grouped ducts. An automatic switch is pro 













rows of lamps are on 2-ft centers, on a single bracketed standard vided to shift the entire electrica 
urface-mounted beneath a plaste: Standards (also used to support load to either transformer in the 
ceiling suspended 3 ft above the airlines’ radio aerials) are spaced event of a partial primary outage 
cellular panels, Alternate rows ar 10 ft apart atop both sides of all while spare underground duct 
on alternate circuits so that 2-level plane-gate concourses; are wired have been installed to permit 
illumination may be obtained when vith neoprene-jacketed cables ex future substation-switchhouse ex 
desired tending through furred space be pansion and connection when neces 
On three sides of this high-bay neath over-hanging decks, and are sary in the future. 
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FLOODLIGHTS along observation deck are generally grouped 
in three; one low- and 2 high-output units per pole. Standards 
(many of which are fitted with weatherproof receptacles for 
incidental power requirements) are also used to support radio 
aerials of commercial airline companies having separate plane- 
to-ground communicating facilities at this air terminal. 


Switchhouse equipment includes 
two 600-amp main and (at pres- 
ent) 5 feeder circuit breakers of 
the horizontal-drawout electrically- 
operated air-breaker type, all 
breakers being equipped for 120- 
volt de solenoid closing and shunt 
tripping. Potential for this func- 
tion is supplied by a 60-cell lead- 
acid pasted-plate sealed-glass stor- 
age battery and charger. 

Of the five outgoing feeder cir- 
cuits, two extend for 4-mile 
through underground ducts to a 
secondary substation located in the 
airport’s new administration build- 
ing, two others serve fire pumps 
and electrical demands in a new 
1400-ft hanger, while the remain- 
ing feeder is connected to a switch- 
house bus which in turn serves a 
bank of constant-current trans- 
formers and one 10-kva unit that 
provides 120/240 power for switch- 
house lighting, unit heaters and the 
battery charger just mentioned. 

In the administration building’s 
substation, two 500-kva_ oil-insu- 
lated self-cooled transformers step 
current from 4160-volt delta to 


120/208-volt wye, while primary 
magnetizing - break disconnect 
switches are key-interlocked with 
main secondary breakers to pre- 
vent opening under load. To insure 
continuity of utilization power at 
this station, secondary buses are 
interconnected through a 1600-amp 
tie breaker, thereby making it pos- 
sible to serve the building’s entire 
load from either transformer or 
primary feeder in the event of a 
partial fault. Secondary breakers 
and their tie are also key-inter- 
locked to prevent paralleling of 
transformers. 

Low voltage (120/208) switch- 
gear (related to feeders and panels 
for elevator motors, kitchen appli- 
ances, public and tenant power and 
lighting) is located in a separate 
room, adjacent to the transformer 
vault, and is connected to trans- 
formers by means of low-reactance 
4-pole enclosed busducts that pass 
through the intervening wall. All 
breakers are 600-amp draw-out 
units with time-delay and over- 
current-trip attachments. 

In addition to serving secondary 


ae 


OBSERVATION DECK, surmounting loading concourses for 
their entire lengths, are equipped on both sides at 40-foot 
intervals by clear-lensed floodlight units; 
providing adequate general illumination at all times and 1000- 
watt lamps being switched on for high-level lighting of aprons 
juring loading, unloading and plane-servicing periods 


300-watt 


lamps 


transformers and switchgear, the 
administration building’s two in- 
coming 2400/4160-volt feeders are 
breaker-connected directly to a 
series of constant-current trans- 
formers for street, field and run- 
way lighting. These runway and 
field c-c transformers (as well as 
a 75-kva transformer related to 
emergency 120/208-volt lighting in 
and around the building) may also 
be served through a separate 2400/ 
4160-volt underground feeder ex- 
tending from a diesel engine-gen- 
erator station. 


Extensive Underground Distribution 


The complete new underground 
duct system is an extensive one, for 
in addition to interconnecting pri- 
mary, secondary and emergency 
substations, it likewise contains 
main circuitry for field lighting, 
hangers, low-voltage control, city 
fire alarm system, Western Union 
lines, CAA and telephone services. 
In addition, it is interconnected to 
all duct systems, pipe and cable 
tunnels that formerly served the 
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original (now demolished) air ter they enter their proper compart- switchboard to subdistribution and 
minal, for it was imperative that ments with centerlines 4-ft re- branch panelboards in rigid gal- 
all normal as well as emergency moved from power lines. Manhole’ vanized conduit. Horizontal runs 
electrical services be continuously sections are variously 6- or 8-sided, of large feeders are generally 
maintained during the transition dimensioned with a 6-ft width and either through tunnels or are con- 
from old to new facilities. depth, designed with flared duct tained in ground slabs, while verti 
Underground high-voltage power entrances, and provided with cable’ cal risers serving the 7-floor CAA 
lines and low-voltage signal circuits racks, pulling eyes, copperweld tower are carried via shaftway. 
are installed through separate yvround rods and sump pits. Cable Support of feeders is by means of 
ducts and manholes, although at plices, located only at manhole’ galvanized clamps or brackets 
several key locations manholes are’ racks, are protected by 4-in. wrap which are in turn adjustably se- 
2-section structures with power and pings of multi-layer asbestos tape cured to lipped strut inserts bolted 
signal wiring placed closely ad- sealed in place with sodium silicate to tunnel or shaftway walls. All 
acent but on opposite sides of a  impregnations. feeder conductors are type RR 
mutual concrete barrier 3etween In general, all wiring within the neoprene-jacketed. 
such manholes, all power and sig administration building, control Pull boxes larger than 18-by-18 
nal ducts are run in the same con tower and the two plane-gate con- by-8 in. are of 12-gauge seam- 
crete-encased bank, with signal ourses is 4-wire (supplying 120/ welded sheet steel with conduit 
ducts carried laterally as they ap- 208-volt current), with feeders in holes cut to size by rotary saw or 
proach manhole locations so that talled from the main secondary knockout punch (not torch cut), 


TICKET ARCADE, indirectly cove-lighted, is flanked on one side by airlines AIRLINES’ COUNTERS, baggage scales, wall 
check-in counter n the other side by all-glass wall having numerous door murals and flight information boards are high 
opening directly to portico-protected sidewalk bordering lower-level pas lighted by parallel continuous rows of recessed 
senger-service driveway. Numerous recessed P-A speakers are used for paging fluorescent fixtures, as shown above, Baggage 
and to disseminate flight information to waiting passengers s conveyed through walls to loading aprons 


BAGGAGE RACKS ond counters are also illumi CONCESSION AREAS surrounding the terminal's high-bay main lobby are 


nated by fluorescent coves and recessed down variously illuminated by luminous ceilings, low-brightness square glass 


lights that promote fast identification of bag panelied luminaries, coves and valances, edge- and back-lighted signs, high 


as they are brought in from the planes. Level lighted displays and lamps of several colors. Dual circuiting permits varia- 
f illumination on bag 65-fc tions in light levels 
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CONTROL TOWER, with extensive wiring facilities for power, signal and telephone 


circuits, is liberally equipped with floor and ceiling headers, pull boxes, wireways ar 


utlet provisions 
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CONCRETE MANHOLES are 2-section structures with power and signal wiring placed 


conveniently adjacent but separated by a mutual barrier wall, Between manhole 


underground ducts are grouped together and encased in concrete envelope 





SUBMETERING assembly is provided to serve concession areas 
and space leased by airlines with facilities at airport. All other by 


yreas are check-metered for purposes 


operators 
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f baggage trucks 
of load balance rd perotor can remain 


NOVEMBER 


and with front flanges neoprene- 
jacketed to insure a continuous 
running seal beneath cover plates. 
Conduits terminating at pull boxes 
(also at motor starters and ter- 
minals, safety switches and out- 
lets) are secured with double lock- 
nuts, with bushings over conduit 
ends and neoprene washers beneath 
outside nuts 

In general, conduits (aggregat- 
ing over 65 tons) are run exposed 
in shafts, 
areas; concealed in offices and fin- 
ished Where concealed, 
they were first blown out with com- 


tunnels and unfinished 


sections 


pressed air and swabbed to elimi- 
dirt, 

And, 
were installed as spares for future 
use, they were also capped at both 
ends 


and obstruc- 


where empty conduits 


nate moisture 


tions 


Distribution and local lighting 
panelboards are constructed with 
3-phase mains, solid neutral ter- 
minals and thermal-magnetic cir 
cuit breakers. And, in many 
lighting panelboards, enclosures are 
sectionally bused and equipped with 
contactors for remote control. 

Branch circuiting is 12-gauge or 
larger, with a common neutral con- 
ductor serving two or three light- 
ing circuits (where permitted by 
NEC) and with all conductors 
color-coded for positive circuit 
identification, Circuits specifically 
serving concession areas and space 


leased by airline companies are 


MOTORIZED doors may be opened or closed from either side 


By pulling overhead control 
nm trucks while motivating door 


1956 





tered, and they are, there- 


grouped at separate panel- 


for \ient meter read- 


All 


ro 


conve! 


other areas (including 
adminis- 


lobbies, 


ms, approaches, 
CAA 
ng space 


field 


metered by 


and offices, 


weather bureau 


operation facilities) are 
hand-instruments 
of load balance 


le purpose 


Flexible Wiring Facilities 


offices and CAA areas, wiring 
120-volt wall floor 
well as for 


and 


that 


recep- 
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‘96 CODE REVISIONS 


Analysis of the changes in the new 1956 
revision of the National Electrical Code. 


By B. A. McDonald 


HE 1956 edition of the National Electrical Code 

contains many significant changes. While many 

of the revisions are editorial in nature, in the 
interests of clarity, they are very important since 
they will tend to minimize conflicting opinions ii 
the field. Some of the revisions have deleted old 
rules. Many of the revisions contain new provision 
which we have endeavored to emphasize in this re 
port We have omitted reference to the many 
editorial changes which in no way influence the in 
tent. The intent of a rule often is obscure in the 
phraseology involved In such cases we have en 
deavored to convey the thought of the Panel respon 


1 
] 


ible for the rule 


Article 100—Definitions 


The defining of terms or phrases used in the Code 
is very important since they establish a precise 
meaning and greatly influence the intent of a Code 
provision. Occasionally a term defined under Article 
100 will conflict with the actual intent of the tern 
as used in a specific article or section. This of 

irse is undesirable, and unless the distinction i 
qualified, controversy is bound to result. The 1956 
Code include everal new definitions which should 

arify the intent of their use in the Code, and 
eliminate the differences of opinion which result 
when term phrases are not definitely defined 
Fig. No. 1 illustrates the application of some of these 
new definitions 

Following are typical terms which have been sub 
ect to editorial changes and which now conforn 
with American Standard Definitions C 42. Sucl 
changes are highly desirable, especially when thei) 
ise in the Code does not influence the intent of a 
Code provision: askarel; branch circuit; connector 
pressure (solderless) ; enclosed; explosion-proof. 

Other important changes include the following: 

Building: For many years, the Code has defined 
a building “a ‘A structure which stands alone or 
which is cut off from adjoining structures by 
unpierced fire walls.” This definition was in con 
flict with the concept of a building as defined by 
Insurance Rating Bureau which recognized opening 
in fire walls protected by approved fire doors. The 
new definition will recognize such protected openings 


in fire walls. This new definition will tend to elimi 
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nate the conflict of opinion between the inspector 
and the insurance carrier. Several Code rules under 
Article 230 covering services are involved, such as 
Section 2301 which, in general, limits one set of 
service conductors to a building and Section 2302 
which prohibits serving one building through an- 
other. Section 2321 covering service drop conduc- 
tors and Section 2351-d covering service disconnects 
are also concerned. It is quite evident that the new 
definition of a building which recognizes protected 
openings in fire walls will influence to a considerable 
degree the correct application of these Code provi 
1oOns 
Branch Circuits: While the new definitions, un 
der this heading, make a distinction between an 
uppliance, general purpose and an individual branch 
circuit, it is significant to note that the definition 
of a multi-wire branch circuit continues to remain 
Section 2111 of the Code. It is also important to 
Fig. No.1! New Definitions 
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note that Section 2115 of the Code covers provisions 
pertaining to receptacle circuits, which unques- 
tionably appear to be appliance circuits. Such mat- 
ters may be satisfied editorially in the future. 

Definitions Deleted: The definition of a feeder 
has been deleted, undoubtedly due to a difference 
in opinion with respect to a new proposed definition. 
Since Article 220 is devoted entirely to feeders, it 
appears that the Code should continue to define 
this term, which over the years, has become a by- 
word in our industry. Possibly the distinction be- 
tween a feeder and a sub-feeder should also be 
covered. 

Portable Appliance: The definition of a portable 
appliance has also been deleted undoubtedly due to 
the conflicting opinions which have resulted from 
the old definition. In order to clarify the entire pic- 
ture with respect to the term appliance, it is pos- 
sible that the terms portable, stationary and fixed 
appliances must be precisely defined and such action 
may be taken in the future. As a result of this 
Code deletion the authority enforcing the Code has 
the responsibility of deciding the issue and we 
may expect to find diverse opinions in this respect. 

Vaportight: It appears that this definition has 
been deleted on the basis that this term is not used 
in the Code. It is defined by ASA-C 42 and is used 
by Underwriters’ Laboratories in describing fix- 
tures suitable for use where exposed to moisture or 
non-combustible dusts. Since the definition has been 
deleted, it appears that reference to ASA-C 42 is in 
order as covered by the advice given in the Intro- 
duction to the Code. 


Article 110—General 


The only new addition to this article is a section 
which defines the scope of the article as follows: 
“This Article includes provisions applicable gen- 
erally in installations of electric wiring and equip- 
ment.”” The sections however have been re-arranged 
with some editorial changes which do not appear to 
alter the previous intent. 


Article 260—Polarity Identification of Systems 
and Circuits 


Section 2002. Connection to Grounded System. 
The only change in this article is a fine print note 
which has been added to Section 2002 as follows: 
“'EBlectrically connected’ implies connection capable 
of carrying current as distinguished from connec- 
tion through electro-magnetic induction.” 

COMMENT: Some inspectors have interpreted 
the Code as not permitting the use of separate wind- 
ing transformers to derive circuits from other cir- 
cuits within a building unless both the derived 
circuits and supply systems are grounded. In sup- 
port of this contention Section 2002 reads as fol- 
lows: “No interior wiring shall be electrically 
connected to a supply system unless the latter con- 
tains, for any grounded conductor of the interior 
system, a corresponding conductor which is 
grounded.” The new fine print note clarifies the 
meaning of “electrically connected” so that a trans- 
former with a separate primary and secondary 
winding may be connected to an ungrounded system 
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and have its secondary grounded. See Fig. No. 2. 
Further clarification has been made in Section 2526 
which covers the grounding of isolated systems by 
ise of the term “electrically connected.” 


Article 210—Branch Circuits 


The most significant change in this article con- 
cerns the provisions of Section 2124-b, which covers 
the number of receptacle outlets required in the 
various rooms of a dwelling type of occupancy. Ac- 
cording to the old Code a receptacle outlet was re- 
quired for every 20 linear feet of the total distance 
around the room. The new provision requires a 
receptacle outlet for every 12 ft. An application of 
this new provision indicates that the number of re- 
ceptacles required will be increased approximately 
66%. This new provision was prompted by the re- 
cent change in Section 2203-a of the Code which 
increased the unit load per square feet for dwelling 
occupancies from 2 to 3 watts, a 50% increase. It 
likewise follows a trend for a higher degree of 
adequacy which is reflected by the requirements for 
services, feeders and circuits. It will also tend to 
minimize the hazards presented by the misuse of 
cords. It reflects the progress of our electrical 
growth and the desire of the Electrical Committee 
to keep abreast with such progress. See Fig. No. 3. 


Fig No 3 Section 2124-B, Receptacie Outlets in Owellings 
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Another important new provision in Section 
2124-b reads as follows: “Receptacles installed in or 
on open porches, breezeways, garages, and the like, 
which may supply equipment to be used by persons 
standing on the ground, shall be of the grounding 
type.” This new provision originated in Panel No. 
5 and was referred to Panel No. 2 as material suit- 
able for inclusion under Article 210. Field expe- 
rience during the past few years indicates that port- 
able electric tools such as drills, saws, hedge 
clippers, etc. have been used extensively by residen- 
tial occupants and since their metallic frames were 
not grounded, the personal injury hazard has be- 
come noticeable due to complaints of many who had 
experienced electric shock. This new provision will 
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provide a reliable means for grounding such types 
of portable equipment and since many of the manu- 
facturers are providing tools with 3-wire cord and 
caps, the objective desired may be fully realized. 
This new provision is primarily a safeguard against 
the personal injury hazard and warrants your full 
support. It is another step towards the ultimate 
goal desired by many: the universal recognition of 
the grounding type of receptacle as a standard for 
all types of residential and commercial occupancies. 


Article 220—Feeders 


Section 2203-e. This section has been revised so 
that the 75% feeder demand factor does not apply 
to air conditioning equipment. Since this rule ap- 
plies only to fixed equipment and in view of the fact 
that many of the residential air conditioners are 
provided with cords and are considered portable 
equipment, a question is bound to arise. Does this 
rule intend to cover the cord-connected air condi- 
tioner? Past field experience indicates that it should 
apply in view of continuous operation over long 
periods of time. When air conditioners are con- 
nected to a feeder, no demand factor should be ap- 
plied and we believe this was the intent of the new 
provision. 

A new paragraph also has been added to Section 
2203-e which reads as follows: “In adding the 
branch circuit loads to determine the feeder load, 
the smaller of two dissimilar loads may be omitted 
from the total where it is unlikely that both of the 
loads, such as an electric heating load and an air- 
cooling load, will serve at any time during any 24- 
hour period.” 

The comment in support of this new provision 
maintained that there is no engineering justification 
for providing feeder capacity for the sum of loads 
which do not operate at the same time. There was 
a minor objection to the 24-hour limitation as being 
too restrictive in such areas as Texas where wide 
daily ambient temperatures are encountered. While 
this objection was overruled, it appears that the 
24-hour limitation should be seriously considered 
when planning an installation in some sections of 
our country. A possible solution to borderline cases 
could be a feeder, common to both types of loads, 
run to a transfer switch controlled by a thermostat 
which would select either heating or air conditioning 


Section 2203-g—Neutral Feeder Load 


According to the 1953 Code, this rule recognized 
a 70% demand factor applied to that portion of the 
unbalanced feeder load in excess of 200 amps. The 
new Code amends this provision so that it will not 
apply when the feeder load consists of 50% or more 
of electric discharge lamp ballasts. This amendment 
was supported by actual field experience which 
proved the contention that three balanced single 
phase fluorescent ballast loads, one on each phase 
to neutral of a 4-wire 3-phase circuit produced 
neutral currents approximating the phase current 
due to third harmonics developed by the ballasts. 
We have illustrated by Fig. No. 4 our understanding 
of this load characteristic which considerably alters 


Fig. No 4 
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our previous concept of the neutral current in a 
balanced 3-phase, 4-wire feeder or circuit. This 
factor is very important when large fluorescent 
lighting loads are involved, since it concerns the size 
of neutral conductors not only in the feeder but also 
the main service and the various equipment con- 
cerned. It likewise concerns the current-carrying 
capacity of the service or feeder conductors installed 
in raceways since we do have four conductors carry- 
ing current and the 80% reduction factor applies. 


Article 230—Services 


Section 2304-a, Size of Service Entrance Conduc- 
tors. A new fine-print note has been added to this 
section. It reads as follows: “It is recommended 
that a minimum 100-amp 3-wire service be provided 
for all individual residences.” 

COMMENT: The 1953 Code definitely required 
a minimum No. 6 service with a few exceptions for 
very small loads where one or two branch circuits 
are required to serve the total load. This provision 
will continue to appear in the 1956 Code. The new 
fine print note quoted above is a recommendation 
which has received, by all segments of our industry, 
very favorable reaction; and many of our munici- 
palities, inspection bureaus and electric utilities 
have already recognized it as a definite Code provi- 
sion. The original proposal was in the form of a 
requirement and not a recommendation, but Panel 
No. 3 believed a definite requirement for a minimum 
100-amp service to conflict with the fundamental 
purpose of the Code, based on minimum provisions 
necessary for safety, as covered »y the third para- 
graph under the “Introduction to the Code.” It is 
quite evident, as our residential loads continue to 
increase and the public becomes aware of the im- 
portance of the adequacy of their electrical systems 
that there will be no objection to the installation of 
the minimum 100-amp service. Many of our indi- 
vidual residential occupancies of today, which are 
airconditioned, heated electrically and have electrical 
kitchens, find this minimum 100-amp service insuf- 
ficient to adequately serve such loads; and as the 
trend for electrical living continues to broaden in 
scope, we may expect that the 100-amp recommenda- 
tion in the 1956 Code will become a definite require- 
ment in the 1959 Code. 

Section 2322: Clearance of Service Drop. The in- 
troductory sentence has been so reworded that it is 
now necessary to apply the rules of the National 
Electrical Safety Code when determining the clear- 
ances of service drops which operate at voltages 
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exceeding 600 volts. In justification of a rule by 
reference to another Code, the Panel called attention 
to the fact that a very small percentage of our over 
head installations involve conductors operating in 
excess of 600 volts, and since the provisions of the 
N.E.S.C. are quite extensive, it appeared to be un- 
necessary to duplicate such provision in the National 
Electrical Code 

Section 2324 


Service Drops 


Point of Attachment to Building 
According to the 1953 Code an ex- 
ception is recognized whereby the point of attach- 
ment may be less than 10 ft provided a 12-ft 
clearance is obtained over a residential garage drive- 
way and all other clearances are obtained. The 1956 
Code does not recognize any attachment less than 
10 ft above ground but it does continue to recognize 
the 12-ft clearance over residentia] driveways. I 
believe many of us will recall the confusion which 
results when a rule recognizes a point of attachment 
less than 10 ft and also requires a clearance of 10 
ft over sidewalks and 12 ft over a residential garage 
driveway. The new rule definitely limits the point 
of attachment to 10 ft above ground but in many 
cases it will be difficult to obtain a 12-ft clearance 
over the residential driveway. Since ranch type 
dwellings with low roofs are no longer the exception, 
which some 20 years ago, promoted the exception 
to the 10-ft limitation, it becomes evident that the 
occasion for the exception no longer exists. As a 
result the generally accepted procedure of providing 
a point of attachment by roof brackets or periscope 
assemblies will continue to prevail as a practical 
method of obtaining the required clearances covered 
by the Code. See Fig. No. 5 


Fig. No. 5: Section 2524: Point of Attachment,Service Drops 


Practical methods of 
Procedure 


Zx=¢ 

———— Service Drop 
———__ a 

Sag should be — 


considered 18’ 


2° 





Public road ty y 


Clearance: (8 over alleys, roads, 
12'over Residential Garoge Driveway 
10'over Sidewo/ks 
Section 2353. Connections Ahead of Disconnecting 
Means The 19583 Code recognizes various 
devices and circuits which may be connected ahead 


Services 
of the service disconnect. Emergency systems, fire 
pumps and fire alarms were so recognized. The 
1956 Code will also recognize sprinkler alarms so 
It is quite evident that the reliability of 
a sprinkler alarm circuit is as important as a fire 
alarm circuit and the definite recognition given in 


connected 


the 1956 Code will eliminate the opposition to such 
procedure which was justified by the 1953 wording. 

Section 2354. Types Permitted 
necting Means. The provisions of the 1953 Code 
raised a question with respect to the status of a 
manually operable circuit breaker equipped with a 
handle for closing and a pushbutton for tripping, 
both of which are for mechanical operation of the 
hand, and the tripping mechanism is entirely me- 
chanical. This question was answered by Official 


Service Discon- 
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Interpretation No. 403 issued in 1954 which advised 
that such a service disconnecting means satisfied 
the Code provisions. The 1956 Code has reworded 
this section in line with the opinion given by the 
fficial interpretation. 

Section 2385. General. Services Exceeding 600 
Volts. The 1953 edition of the Code, under this 
ection, definitely requires services operating in ex- 
cess of 600 volts to comply with certain provisions 
of Article 230 which concern services operating at 
600 volts or less. Section 2351 which covers service 
Section 2371 
service overcurrent protection were not recognized 
as applying to services exceeding 600 volts. While 
Section 2388 intimated that this was intended, con- 
flicting opinions resulted with respect to the use of 
ix disconnects or six sets of overcurrent devices 


jisconnecting means and covering 


on services exceeding 600 volts. 

The 1956 Code definitely clarifies this question by 
including Sections 2351 and 2371 as two additional 
ections which fully apply to services exceeding 600 


olts 


Article 240—Overcurrent Protection 


Section 2405. Ungrounded Conductors. The 1953 
version of this section of the Code does not recognize 
the use of an individual single-pole circuit breaker 
to protect the ungrounded conductors of the various 
circuits covered when the voltage to ground exceeds 
150 volts. This restriction never was intended, sinc: 
it conflicts with the provisions of Section 2113 which 
recognizes circuits operating at voltages not exceed- 
ng 300 volts to ground. As an example, the 1953 
provision would not recognize the use of single pole 

ircuit breakers on a 3-phase, 4-wire wye, 480/277- 
it circuit 

The 1956 Code definitely recognizes, by reference 
to Section 2113, the use of single-pole circuit break 
ers for the protection of the ungrounded conductors 
if circuits operating at 300 volts or less to ground. 

Section 2409-b. Grounded Conductor. Overcurrent 
Protection. This provision of the 1953 Code was 
wriginally instituted in the 1925 edition of the Code. 
Briefly it requires 2-pole protection on a 2-wiré 
yrounded branch circuit in locations where the con- 
ditions of grounding or the likelihood of reversal of 

onnection warrants. This old provision, born in the 
lays when a gradual change to single pole protection 
for grounded circuits was progressing, has been 
deleted in the 1956 Code. This deletion is significant 
ince various misconcepts have arisen with respect 
to its significance. A recent inquiry expresses the 
opinion that it applies to portable plants or moving 
shovels where the polarity could be reversed. Under- 
writers’ Laboratories advise that it has been mis 
applied to gasoline pump circuits. While the original 
intent undoubtedly concerned reversal of polarity 
vhich could occur where artificial grounds of high 
resistance were involved, present accepted practice 
appears to indicate that considerations in this re- 
gard are no longer of serious consequence. This is 
an excellent example of a rule formulated 30 years 
ago when a question of correct procedure existed. 
Field experience in the interim indicates no need 
for concern, so the rule is deleted. To many of us 
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this old provision will be missed, not so much from 
a standpoint of hazard, but from the absence of 
confusion which has become aggravated during the 
past few years of its existence. 

Section 2411. Fuses in Multiple. For many years 
the Code has recognized the use of fuses in multiple 
for the protection of conductors having current 
carrying capacities exceeding the rated capacity of 
the largest approved cartridge type fuse which is 
600 amps. This rule excluded the conductors of 
motor branch circuits. The 1956 Code has deleted 
this restriction, so that multiple-fusing of motor 
branch circuits is now recognized. This is another 
old rule developed in the days when multiple fusing 
was first considered, and a question of doubt existed 
with respect to motor circuits where starting cur- 
rents are involved 
reflected by 


The significance of this new pro- 


vision the example in Fig. No, 6 


Fig. No. 6: Section 24il: Fuses in Multiple Motor Circuit 
600 Amp 
Fuses in Multiple 


200 Hp 
— a 


3Ph-220V 

an! | fy ‘ Sq Coge 
1S Codeletter 
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Conductor size 125% 480+*600 Amps “480 Amps 


5 
i 
5 


A 


1956 Code 

Motor 8r Cir Overcurrent Protection 
250% « 480 A=1200 Amps 
2-600 Amps Fuses in Multiple 


2-350mem RH in porollel 


1953 Code 
Cir Breaker required or 
Link Fuses by Spec Permissior 


section 2454-( The 5-Ft Tap Rule Becomes 
10-Ft. Over a period of 
have become quite familiar with the 5-ft tap provi 
Without any change of the 
qualifying conditions, the 1956 Code increases the 
length to 10 ft. In support of this change Panel No 
5 offers the following comment: 


approximately 25 years, we 


sions of this Section 


“The present limitation covering taps not over 
5 ft in length has been considered inadequate to 
accommodate some of the larger types of equipment 


being manufactured today. Control centers usually 
include a self 


a great many individual motor starters within the 


ontained distribution bus from which 


assemblies are ipplied. Five feet is not quite long 
enough for these internal taps. Also taps from over- 


duc te anelboards will often be over 


COMMENT Chi 


ndicates a limitation with respect to intent and a 


comment is significant since it 

years from now, when a question arises, it May 
be correctly answered when we are able to recall 
the original intent. This change is also significant 
Ince ve have doubled the distance of a tap which 
inder some nditions of use is entirely unpro 
tected and become similar to the unprotected 
ervice conductors whi serve our buildings. While 
there may be occasion use a 10-ft tap as covered 
above, it appears that the 5-ft extension should have 
been qualified by a fine print note similar to the 
T influenced by 


past experience which indicates that some folks 


+ 


upporting comment. This opinion is 
ve a tende! 
distort its 

comes ODS re 


take a new Code provision and 
application that the original intent 

Insofar as busways are concerned, 
the 10-ft provision will, in many cases, permit an 
nprotected tap at the busway to be run to the dis- 
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connect of a motor when it is desired that such dis- 
connects be more readily accessible than they are 
when installed on the busway. This would eliminate 
the necessity of duplicating overcurrent protection 
at the busway with similar protection at the dis- 
onnect. Insofar as 10-ft taps to panelboards are 
concerned, a lighting and appliance branch circuit 
type of panelboard must be supplied by conductors 
having overcurrent protection not in excess of 200 
amps or the rating of the panelboard. In such cases 
an overcurrent plug-in device at the busway would 
be more desirable than running an unprotected 10-ft 
tap to an overcurrent device at the panelboard., 
Field application of this new Code provision 
hould be carefully considered so that the intent 
expressed is not distorted, See Fig. No. 7 


Fig. No. 7! Section 2434-C: 5' Tap becomes 10° 


8-/0' Tap, /956 Code 


: 5" Top Pog mn 


Panel 
| 6 Cir /0'Taps 
na 
No.14§ No. 6 

Japs protected 


by conduit 
fubing or 





Tap 45 A Feeder 500 mcm.R 
Na6R q 320 Amps 


7OO% overfused 
Original intent 25 years ago 
/n this cose Section 3883 applies 


ond Panel board needs protection 
but Top does not 


Case 8 Low ceiling. Ten foot laps fo Ponels, Switches etc 
The new provision will eliminate the need for the 25 Tap provision on 
many applications. The intent of this rule should be observed and followed, 


Article 250—Grounding 


There are three revisions in this article, two of 

hich are editorial, in the interest of clarity, with 
no change of intent. 

Section 2631 Lightning Arresters 
Secondary Services. This revision eliminates the use 


Grounding 


of a separate ground conductor for the purpose of 
grounding a lightning arrester installed on a sec 
ondary service operating at 700 volts or less. The 
Code continues to recognize the grounded service 
conductor, or the common grounding conductor, o1 
the service equipment grounding conductor for this 
purpose and Panel No. 5 agreed that there was no 
occasion to continue recognition of a separate 
yrounding conductor which involved bonding 

The above brief comment in no way indicates 
the activity of Panel No. 5 during the past three 
years. Several proposed changes were rejected and 
an important proposal which concerns the use of 
gas piping systems as grounding electrodes remains 
on the docket for further consideration, 


Article 300—General Requirements—Wiring Methods 


The most significant change in this article is the 
addition of a new Section 3023 covering “Temporary 
Wiring.” 
ern only the matter of disconnecting temporary 
wiring and the use of earth returns, the Code has 
recognized that temporary wiring is a matter that 

hould be covered and such recognition promotes 


While the provisions are brief and con 
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Table la — Allowable Current-Carrying Capacities 


of Insulated Aluminum Conductors in Amperes 
Not More than Three Conductors in Raceway or Cable or 


Direct Burial (Based on Room Temperature of 30° C. 86° F.) 
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SS See notes, following table 2a. 


*For 


carrying capacity of RH, 
for sizes 22-100 Amp., #1-110 Amp., 





three wire, single phase service and sub-service circuits, the allowable current- 
RH-RW, RHH and RHW aluminum conductors shall be 
#1/0-126 Amp., #2/0-150 Amp., #3/0-170 Amp 


Dee and 724/0-200 Amp 
b tThe current-carrying capacities for Type RHH conductors for sizes AWG 12, 
" 10 and 6 shall be the same as designated for Type RH conductors in this Table 


the efforts of inspectors and contractors in obtain- 
ing safe installations of a temporary nature. 

It is significant to note that the term “earth re- 
turn” is used, especially in view of the new definition 
of “ground”. It is quite possible that the use of this 
term may be taken as an inference that returns 
through grounded metal structures, conduits, water 
pipes, etc may be used. It is the opinion of the writer 
that this was not intended in view of the various 
hazards presented. 


Article 310—Conductors 


Section 8102. Conductor Insulation. Since the 
Code now defines a “bare” and a “covered” con- 
ductor, the Code recognizes these terms in the pro- 
visions of this section. 

In the table covering Conductor Insulation the 
term “general use” has been replaced by “dry loca- 
tions” and the term “general use and wet locations” 
has been replaced by “dry and wet locations.” This 
change is very appropriate since the Code defines a 
“dry location,” and we have a definite concept of its 
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meaning. The term “general use” is not defined and 
could oe either extended or contracted according to 
the concept of the authority enforcing the Code. 

AVL insulated conductors have, for many years, 
been restricted to “wet locations.” This restriction 
has been removed and AVL is recognized for use in 
both “dry and wet locations.” There appears to be 
no justification for the former limitation. 

The designation “RH, RW” has been changed to 
“RH-RW” strictly on the basis of editorial improve- 
ment. 

The designation “SBW” covering slow-burning 
weatherproof insulation has been entirely deleted 
from this table with the following advice from 
the panel: “There seems to be no demand for this 
cable and since it is not being installed, it should 
be removed from the Code.” 


New Type RHH Insulation 


Recognition of this new type of heat-resistant 
rubber insulation is very significant since its maxi- 
mum operating temperature is 90 C, 194 F, which 
is the same as recognized for T, A and AVB insula- 
tions. It is limited to use in dry locations. This 
new development places rubber insulation in the 
fourth column of Table No. 1, Chapter 10, where the 
current-carrying capacities, in the larger sizes, are 
greater than now recognized for R or RH insula- 
tions. It undoubtedly will find considerable use 
when heat producing devices, such as recessed fix- 
tures, are involved. 

Another significant addition to this section is the 
recognition of the silicone-rubber insulated fixture 
wires, which were first recognized by Interim 
Amendment No. 108, effective August 17, 1955. 

Section 8105. Conductors in Multiple. On the 
premise that conductors larger than 500,000 CM may 
be connected in multiple without violating the funda- 
mental concept of safety established by the Code, this 
limitation has been deleted. This action endorses 
Official Interpretation No. 419 issued in June of 1955. 
Since the current-carrying capacities of conductors 
decrease with size, the occasion to apply this rule to 
conductors larger than 500,000 CM would be ques- 
tionable in view of the reduced effective use of copper. 

Section 3106. Current-Carrying Capacity. Alumi- 
num Conductors. Two new tables, l-a and 2-a have 
been added to Chapter 10 covering the current- 
carrying capacity of aluminum conductors. The old 
provision of Section 3106 limited such capacity to 
84% of those given for the same size of copper. The 
new capacities will range from 78% to 83%, de- 
pending on the conductor size. A new note has also 
been inserted with respect to these tables, which 
will cover the current-carrying capacities of RH, 
RH-RW, RHW and RHH insulated aluminum con- 
ductors of a 8-wire single phase service and sub- 
service. The values given are common to the various 
insulations and is considerably less than an average 
of the range from RH to RHH. 


Article 334—Armored Cable 


Section 8342. The use of armored cable type ACV, 
restricted by the 1953 Code to industrial purposes, 
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has been extended to include commercial purposes, 
subject to the previous limitations. This means that 
this type of armored cable may be used at voltages 
up to and exceeding 600 volts in a commercial oc- 
cupancy as recognized by Sections 7105 and 7121, 
and subject to the provisions of Article 334. 

Section 3347. A new sentence has been added to 
this section which reads as follows: “Where change 
is made from armored cable to another cable or 
raceway wiring method, an outlet box shall be in- 
stalled at junction point as required by Section 
3007.” 

This Code revision undoubtedly originated with 
Official Interpretation No. 430, which involved 
running exposed armored cable on a ceiling to a 
point near the wall, where the armor was stripped 
from the cable, and the conductors were continued 
without splice through about 10 ft of electric metal- 
lic tubing to a wall outlet. The connection between 
the cable and the raceway was made by the use of 
a coupling and an armored cable connector. A ques- 
tion concerning the accessibility of the anti-short 


Fig. No. 8 
Section 3347 Armored Cable 
Insulating bushing 


regu ot connector 
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Change from 
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bushing required at the cable terminal also was 
involved. The illustration covered by Fig. No. 8 
intends to clarify the new requirement which defi- 
nitely prohibits the procedure outlined by O. I. 
No. 4380. 


Article 339—Type “UF” Cable 


Section 3392. The last sentence of the first para- 
graph has been reworded so that the status of this 
type of cable with respect to interior wiring in wet, 
dry or corrosive locations has been ciarified. The 
point at issue concerned the status of a single con- 
ductor Type UF cable. 

It is also significant to note under 93391, con- 
struction specification, that the maximum size of 
UF cable has been changed from No. 4 to No. 4/0. 
This change was influenced by field experience on 
farm properties where questions of voltage drop or 
current-carrying capacity has approached the point 
that a No. 4 cable is unable to adequately serve the 
new loads common to such an occupancy. 


Article 358—Cellular Concrete Floor Raceways 


New Wiring Method. This article is entirely new 
and is woven around the concept of using the cells 
of a precast cellular floor slab as a raceway for con- 
ductors. Like the cellular metal floor raceway, the 
concrete slab serves the dual purpose of providing 
a structural component of a building and also as a 
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Table 2a — Allowable Current-Carrying Capacities 
of Insulated Aluminum Conductors in Amperes 


Single Conductor in Free Air 
(Based on Room Temperature of 30° C. 86° F.) 
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See notes, following table 2a. 


tThe current-carrying capacities for Type RHH conductors for sixes AWG 


and 10 shall be the same as designated for Type RH conductors in this Table. 


raceway for wires. The idea however is not new, as 
many of you will recall, since a similar wiring 
method, defined as cast-in-place raceways, was recog- 
nized in the Code for many years and was deleted 
in the 1940 revision. 

The Code provisions covering the use of this wir- 
ing method are similar to those which apply to cell- 
ular metal floor raceways. Conductor sizes are 
limited in size to No. 0 subject to a 40% fill in any 
header duct. Metal fittings such as inserts and junc- 
tion boxes have been designed to serve the various 
needs of a wiring installation. The main distinction 
between the two types of cellular floor raceways 
concerns the grounding provisions of the Code. The 
metal raceway provides a low impedance path to 
ground while in the case of a concrete floor race- 
way a grounding conductor should be provided so 
that the various metallic fittings, and equipment 
connected thereto, may be properly grounded. Since 
cellular floor raceways involve questions concerning 
structural strength and the ability to retard fire, the 
authorities having jurisdiction should be consulted 
before installation. 
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Article 364—Busways 


Section 3650. Branch Circuits. According to the 
1953 Code, a branch circuit connected to a busway 
feeder was required to have branch circuit protection 
in the device or plug-in connector. An exception 
was recognized for taps, etc., as covered by Section 
2434. The 1956 Code recognizes another exception 
which reads as follows: “except for fixed or semi- 
fixed lighting fixtures, the branch circuit overcur- 
rent device may be a part of the fixture cord cap or 
may be assembled to the fixtures.” 

This proposal came from the International Asso- 
ciation of Electrical Inspectors, so worded that the 
exception would only apply to fixtures located at 
least 8 ft above the floor in commercial or industrial 
occupancies. 

The second sentence of this section which reads 
as follows has been deleted: “Where the overcurrent 
device is not readily accessible, it shall be enclosed 
or guarded until it is electrically disconnected from 
the busway.” This is significant since it may promote 
a new design of plug-in device. 


Article 410—Lighting Fixtures, Etc. 


Section 4184. Fixture Mounting. This section 
covers special provisions for electric discharge light- 
ing systems of 1000 volts or less and the new provi- 
sion which follows applies only to such types of 
fixtures: “Where fixtures are to be installed on com- 
bustible low-density cellulose fiberboard, the fixtures 
shall be approved for this condition or they shall be 
mounted not less than 14 in. from the surface of the 
fiberboard.” 

This change was influenced by actual field ex- 
perience which indicated that fires do originate 
where fluorescent fixtures are mounted directly on 
highly combustible surfaces. There are two methods 
of satisfying the new provision; the first is to use 
a fixture specifically approved for mounting on a 
highly combustible surface, which infers U. L. ap- 
proval; the second is to maintain a 14-in. separation 
from the surface. 

The term “low density cellulose fiberboard” may 
provoke a question of intent. According to the 
NFPA, interior wall or ceiling finishes are classified, 
on the basis of flame spread, from Class A to Class 
EK, starting with the incombustible materials as 
Class A which are rated 0-20. Approved flameproof 
surface treated cellulose fiberboard comes under 
Class C, rated 75-175. Untreated cellulose fiberboard 
comes under Class D, rated 175-500. It is quite 
evident from the foregoing that an untreated fiber- 
board is very combustible. It is significant to know 
however that Panel No. 10 did not consider treat- 
ment to a degree where it could be considered as 
an exception to the new Code provision. (See page 
883, NFPA No. 70, 1955.) From a standpoint of 
hazard, this new Code provision is very significant 
and merits the attention of all who are concerned. 

Sections 4291-4292 and 4293. Provisions for Air- 
Conditioning Units. The above three new sections 
have been added to Article 422 as a result of In- 
terim Amendment No. 101, effective January 1, 1955. 
While these provisions have become well known to 


Fig. No.9 
Section 4293. Air-conditioning Units 
Bronch Circuit Requirements 
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Section 2125-0 of the code requires 50 % of circuit rating, 
this circuit to be derated GO %-. 50% x15 *7.5 amps 
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This new code revision must be corefully applied, 
since other pertinent rules may be involved. 








many during the past two years, we believe the 
significance of Section 4293 warrants comment at 
this time. We have therefore illustrated through 
Fig. No. 9 the important considerations involved 
with this new section. See 1956 Code for the written 
requirements. 


Article 430—Motors and Motor Controllers 


Section 4322-b. This section of the Code covers 
“motor overcurrent protection” for motors rated 1 
hp or less which are manually started. For many 
years the Code did not require a motor, within this 
range of rating, which was manually started and 
within sight from the starter location, to have over- 
current protection other than that afforded by the 
overcurrent device protecting the branch circuit con- 
ductors. The 1956 Code has been reworded so that 
this provision applies only when “portable” motors 
are concerned. 

As a result of this provision, any manually started 
motor, within the range described, which is in a 
fixed position and not portable must have overcur- 
rent protection the same as provided for automatic 
motors as covered by Section 4322-c. 

This change was instituted by EEI on the basis 
that the numerous electrical fires due to fractional 
horsepower motors will be considerably reduced by 
this new provision. Here again the question of 
portability may arise especially in view of the dele- 
tion of the definition covering a “portable appli- 
ance.” It appears however that the intent would 
cover any motor application in a fixed position, re- 
gardless of a cord connection or a direct connection 
to the branch circuit by a fixed wiring method. It 
is the opinion of the writer that the only motors 
exempted from individual protection would be 
strictly portable such as small vacuum cleaners, food 
mixers, portable drills and tools which by the very 
nature of their use are subject to constant attend- 
ance. Enforcement of this new Code provision 
should tend to reduce considerably, electrical fires 
due to small motor applications which past fire 
records indicate are a significant factor in our elec- 
trical fire losses. 
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Section 4328. Number of Conductors Opened by 
Overcurrent Device. The 1953 edition of the Code 
required motor-running protection devices, other 
than fuses and thermal cutouts, to simultaneously 
disconnect a sufficient number of ungrounded con- 
ductors to interrupt current flow to the motor. The 
1956 Code also includes “thermal protectors” as an 
exception. The term “thermal protector” as apply- 
ing to motors is now defined in the 1956 Code as an 
inherent overheating protective device responsive to 
motor current and temperature. The occasion for 
this change was prompted by the refusal of Under- 
writers’ Laboratories to accept two single pole 
thermal protectors in a 3-phase motor, in view of 
the 1953 provisions of this section. In support of 
this change Panel No. 11 advises that “thermal pro- 
tectors are equivalent to fuses or thermal cutouts 
in operation.” 

Sections 4371-4372-4378-4374. Remote Controi Cir- 
cuits. The term “remote control circuits” as used 
in these sections and also the title preceding the 
sections has been changed to read “Control Circuits” 
and a new definition covering a control circuit 
appears under Section 4371. Since a remote con- 
trol circuit is defined under Article 100, we now 
have a distinction between the two types of control 
circuits, which clarifies the intent of Panel No. 11 
with respect to motors and isolates the provisions 
of Article 725 which continues to treat on the sub- 
ject of remote control circuits. 

Section 4424. Circuit Overcurrent Protection. 
Over 600 Volts. In addition to the two existing 
recognized methods of protecting a motor branch 
circuit and feeder operating at 600 volts or more, 
a new method has been recognized through an addi- 
tional paragraph 4424-c. This method is designated 
“differential protection”, which is a combination of 
two or more sets of current transformers and a 
relay or relays energized from their interconnected 
secondaries. See Code for further details. This 
method of protection has been used on important 
installations of large motors due to the better pro- 
tection which it affords. Its status with respect to 
the Code is now definitely established. 


Article 450—Transformers and Transformer Vaults 


Section 4542. Wall, Roof and Floor Construction. 
Transformer Vaults. This section of the Code has 
been revised so that fire-resistant construction 
equivalent to the specific constructions covered is 
acceptable, provided they have adequate structural 
strength for the conditions and a minimum fire re- 
sistance of 24 hours according to ASTM Fire Test 
Standard E 119. 

This provision is important since past experience 
shows that occasions will arise, particularly in old 
buildings, where a room selected for a transformer 
installation may have some of its walls or roof that 
do not fully comply with the specific requirements 
but do meet the new provisions for a 24-hour mini- 
mum fire resistance. While some inspectors have 
in the past recognized equivalent construction on 
the basis of sound reasoning, this new Code provi- 
sion will eliminate the questions which have arisen in 
this regard. 


Article 500—Hazardous Locations 


Section 5001. Scope. A second paragraph has 
been added to this section which recognizes “equip- 
ment and associated wiring approved as intrinsically 
safe may be installed in any hazardous location for 
which it is approved, and the provisions of Article 
500 and 510 will not apply to such installation.” 
The Code clarifies this provision as follows: “In- 
trinsically safe equipment and wiring is incapable 
of releasing sufficient energy under normal or ab- 
normal conditions to cause ignition of a specific 
hazardous atmospheric mixture. Abnormal condi- 
tions will include accidental damage to any part of 
the equipment or wiring, insulation or other failure 
of electrical components, application of over-voltage, 
adjustment and maintenance operations, and similar 
conditions.” 

This Code revision was requested by the Instru- 
ment Society of America, on the basis that former 
Code provisions were not suitable for the correct 
evaluation of their equipment from a standpoint of 
hazard. This new provision will make it possible 
for U. L. to establish a standard which recognizes 
an inherent characteristic which distinguishes the 
hazard from that presented by the usual equipment. 
It should be noted that the new provision is con- 
tingent on “approval” which indicates that U. L. 
approval will be required before such types of equip- 
ment are recognized in a hazardous location, 

Section 5015-c. Sealing. Class I, Division 1 and 2, 
A new paragraph has been added to this section, 
designated No. 6 and present No. 6 now becomes 
No, 7. It should be noted that this new provision 


applies to motors and generators, and that it is sub- 


ject to the judgment of the authority enforcing the 
Code who has the responsibility of deciding a prob- 
ability that liquid or condensed vapor may accumu- 
late within motors or generators. When the prob- 
ability exists and it is possible to prevent such 
accumulations by the arrangement of joints and con- 
duit systems, the intent of the rule is satisfied. If 
however, it is not possible to prevent the entrance 
of liquid and where means to prevent accumulation 
or to permit periodic drainage are judged necessary, 
such means shall be provided at the time of manu- 
facture and shall be deemed part of the machine. 
This new provision is important since it definitely 
recognizes a possible field condition that may be 
satisfied only when a motor or a generator is so 
designed and built to eliminate the occasion for pre- 
ventive field measures. This type of a rule however 
places the inspector in a perplexing position, since 
he alone must decide a question which concerns a 
probability and the distinction between what is or 
is not possible. On a new installation, it is difficult 
to decide such questions until actual field experience 
indicates the correct procedure to be followed, and 
then the inspector finds himself in a position where 
he may find it necessary to condemn the existing 
motor installation and require a replacement with 
a new motor designed to satisfy the existing con- 
dition. Such action would be a reflection on the 
electrical wiring design engineer who must explain 
to his client the occasion for the considerable ex- 
facture and shall be deemed an integral part of the 
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Multiplying Factors for Converting D.C. 
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inspector and engineer to apply a factor of safety 
in favor of the motor definitely designed to satisfy 
the condition. Otherwise we may expect controversy 
or a sub-standard field installation. 
5051. General. Class II Installations. A 
second paragraph has been added to this section 
which defines the new term “dust-ignition proof.” 
This new term will be used in several Code rules, as 
for example in Section 5054 A-1, where the old pro- 
visions required fittings and boxes to be approved 
for Class II locations. The new provisions will re- 
quire such boxes and fittings to be “dust-ignition 
proof.” The for this change is not ex- 
plained in any available literature at hand so it is 
difficult at the moment to evaluate its significance. 
A second paragraph has also been added to the 
fine print note which places emphasis on the fact 
that equipment approved for a Class I location may 
not be installed in a Class II location unless specifi- 
cally approved for both locations. This is important 
since many errors have been made due to the false 
that approved for a Class I 
location is suitable for a Class II location. 


Section 


occasion 


concept equipment 


Article 510—Specific Occupancies 
Section 5105. Commercial Garages, Repair and 
Storage. The only change in this section is a new 
fine print note which directs our attention to the 
NFPA pamphlet No. 88 for further information re- 
garding the classification of garages. In view of 
the numerous types of garages which are common 
today, this reference is important since pamphlet 
No. 88 makes a distinction between the various 
types of storage garages, such as carports, open 
air parking garages etc. Such a distinction is useful 
in determining the correct classification of a garage 
occupancy. 

Section 5120. Gasoline Dispensing and Service 
Stations. Several changes, in the interests of clarity, 
have been made in this section which we briefly 
cover as follows: 5120-b-2. The present provision 
of this section would require a seal on an under- 
ground conduit where it enters or leaves the 20-ft 
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hazardous area. The 1956 Code provides that the 
hazardous area shall extend at least to the point of 
emergence of the conduit. As a result, no under- 
ground seal would be required. 

Section 5120-c. A new fine-print note draws our 
attention to Section 5023, which indicates that con- 
ductors subject to gasoline or gasoline vapors must 
be protected by lead or by an approved means. U. I.. 
lists a nylon-jacketed type TW wire which is con- 
sidered suitable for such exposure. 

Section 5120-e. Circuit Disconnects. This section 
has been revised so that any circuit leading to or 
through a dispensing pump or island must be con- 
trolled by a switch which will simultaneously dis- 
connect all conductors of the circuit from the supply 
source. This revision clarifies the status of a circuit 
which does not serve any equipment on the island 
but feeds through the island to supply other loads 
such as pole standards, signs, etc. Such circuits 
must be controlled by a switch as described above. 

Section 2120-f. Sealing. This section has been re- 
vised so that the provision for seals apply to a 
conduit where it enters or leaves a dispensing pump 
or enclosure on a dispensing island. It also clarifies 
the location of the seal with respect to unions, 
couplings, boxes or fittings and the status of cavities 
of enclosures in direct communication with the 
pump or other equipment. 

While these revisions may be designated merely 
as “clarification of intent” their importance will be 
evaluated by the absence of considerable field con- 
troversy which provoked the revisions. They are 
very important to the inspector and the contractor 
who must apply such rules in the field. 

Section 5135. Combustible Anesthetics. 5135-D-3. 
This section has been revised so that the provisions 
of Section 5019-B-2 concerning the maximum lamp 
temperature will not apply. Section 5135-d concerns 
ceiling-suspended surgical and other lighting fix- 
tures located above the hazardous area of a hospital 
operating room. It was recommended by the Com- 
mittee on Hospital Operating Rooms. 

Several changes, in the interests of clarification 
or improved safeguard, have been made in the 
articles following Article 510, such as 520: Theaters, 
530: Motion Picture Studios, etc. We have refrained 
from comment in view of their special nature and 
the need to apply them only arises occasionally. 


Chapter 10—Table 21 


The full load current in amperes for direct current 
motors has been revised upward in the smaller 
sizes of motors. This revision results from economic 
consideration with respect to motor,design, The 
use of copper and iron’ previously used in 40 C 
motors has been reduced and their full load current 
ratings are greater than those shown in the 19538 
Code. The use of 50 C motors likewise is increasing 
and such types of motors have full load current 
ratings considerably higher than a 40 C motor. 

Table 22. Similar changes have been made in 
Table 22 which covers the full load currents of single 
phase alternating current motors. It therefore is 
important that both tables be consulted until such 
time as the new values become familiar. 
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FLOODLIGHTING A STADIUM 


Design and installation of a floodlighting system for a large stadium 
involves careful engineering, requires broad construction know-how and 
skilled use of pole-installation equipment. 


HEN a floodlighting sys 
tem was installed at Texas Me- 
morial Stadium, home of the 
University of Texas Longhorns in 
Austin, the Lone Star State ac- 
quired superlative—best 
lighted football field in the country. 
In fact, when the new floodlighting 
system is compared with other ath- 


new 


another 


ably 


letie field floodlighting throughout 
the nation, only two ball parks 
New York’s Yankee 
Briggs Field in 
more light. 
Floodlighted 20 
was originally 
morial Stadium 


and 
have 


Stadium 
Detroit 


years after it 
constructed, Me 
sprawls like a 
giant horseshoe over a 13-acre por- 


Bgl 





ce. mn £ _ 
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FLOODLIGHT POLE 




















PLAN OF FIELD 


etor 
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rrangements of 


tion of the 
campus, has a 
360 ft long and 160 ft wide sur- 
rounded on three sides by stands 
capable of seating 65,500. 


of Texas 
playing field 


University 
and 


An average of foot 
candles at Memorial Stadium regis- 
112—-far 
minimum 


reading 
ters surpassing the 
illumination 
customarily in stadiums of its size. 
Along with this high amount of 
light is also a remarkable uniform- 
ity of illumination over the playing 
field (signified by a ratio of maxi 
mum to minimum footecandles read 
ing of 1.53 to 1) that enables play 
ers, while spectators comfortably 
look on from any point in the 
stands, to see and handle a football 
with ease, 

Decision to floodlight the big field 
last 
of factors: 


levels used 


year was based on a number 
increased popularity of 
night games among Texas football 
fans; the need to schedule 
and more night games with the uni 


versity 


more 
’s conference rivals; and the 
to keep abreast of the trend 
among southern schools to flood- 
light football stadiums for *year 


round use 


desire 


Designed and laid out by 
Eckhardt, the Universit 
ol Physical Plant, the 
floodlighting job wa n 


Brown & 


Carl J. 
Director 
$170,000 
talled by 


Root Inc H ton con- 
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tractors. The width of the stadium, 
from the back edge of one side to 
the back edge of the other is 582 
ft. The sideline stands of the stad- 
ium, which run parallel with the 
playing field, are 500 ft long. Be- 
cause of these dimensions, only 100- 
ft poles could be used to allow flood- 
lights to be onto the field 
without causing glare to players 
or spectators, At the same time, 
the planners felt that if tall poles 
were necessary, the fewer used the 
better. Also, for maintenance pur- 
poses, fewer poles would eliminate 
costly, time-consuming climbing by 
the stadium maintenance crew to 
relamp or clean the floodlights. 
Like other large outdoor sports 
Memorial Stadium pre- 
sented the need not only for pro- 
viding floodlighting for 
the players but also for spectators 
sitting farthest away from the 
playing field. This condition almost 
always requires several times the 
amount of light found satisfactory 
for the players. Commonly, the 
recommended requirement for 
stadiums of 30,000 capacity or over 


aimed 


arenas, 


adequate 


is 100 footcandles or better where 
the distance between spectators and 
the play is 100 ft or more. At 
Memorial, this distance between the 
back row onlookers and the field is 
173 ft. Hence, narrow beam flood 
lights would be required to provide 
both adequate brightness and mini- 
mum glare. 

With these problems in mind, the 
University worked out the follow- 
ing floodlighting system. Eight 
floodlight locations cover the play- 
ing field. At 
concrete 
against the 
supports 


there 
footed 


each location 


is a foundation, 
stadium wall, which 
100-ft steel poles. 
Kach pole top is equipped with six 
crossarms and two plat- 
forms. Seventy-two Crouse-Hinds 
FLA floodlights are grouped in 
rows of 12 along the crossarms. 
Atop the eight tower locations 
and consuming a total of over 1,000 
kw, 576 FLA 20-degree luminaires 
floodlight the playing field. Fifteen 
80-degree lights brighten the sta- 
dium approaches and parking areas 
respectively. Not pole-mounted, 
these latter units are fastened to 
the top of the outer stadium wall. 
Each of the steel poles—with 36 
luminaires already attached to the 
pole cross arms 


two 


service 


hoisted to 
the tops of the concrete piers and 
bolted 
forms, 
dium, 


were 
down on special concrete 
On the west side of the sta- 


these forms rise approxi- 
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PIER FOUNDATIONS were dug and poured outside stadium wall and each 
pier was built up to level of top of wall to provide a base for floodlight poles. 


Heights of piers varied due t 
lights 170 ft above field 


» varying ground elevations to have all flood 


POLE-RAISING was done by attaching line from gin-pole to steel pole at a 


point about three-quarters up length of pole from the base, to keep pole 
vertical, with flo 


dlights up 


mately 90 ft above ground level, 
boosting the overall height of the 
west bank of floodlights to about 
190 ft. Due to a difference in 
ground elevation, the height of the 
east side piers is only half that of 
the west side foundations. But all 
floodlights are 170 ft the 
playing field. 

Raising the %4-ton into 
place required considerable advance 
planning. 
ally and steadily, lines were run 
from a gin-pole located at the top 
of the stadium and attached above 


above 
poles 


To raise a pole vertic- 


Poles were raised with lights in position 


the center of the pole. 
and a winch 
elevate the 


Hand lines 
truck were used to 
pole to the proper 
height and to jockey the base of 
the pole into position. 

Pole bases are square, measuring 
approximately 2 ft per side. 
Through four bolt holes, each pole 
base fits onto 10-ft anchor bolts, 
imbedded in all of the piers. After 
the poles secured and 
plumbed, the between the 
poles and foundations were grouted 
with a special mixture of 
cement and water. 


were 


spaces 


sand, 
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progress... 
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FLOODLIGHT UNITS, cro: 

sermbled on eact t tw pe 
ght assemble 36 f 
ited together when tw 
otner 


pattern: retiector 


pole 
m pier Based r 


LIFTING OPERATION involved use of 
winch truck to elevate 
ight and to 


tor on 


hand lines and 


pole t jockey base 


ir f Ta rie 


wall 


Each pole supports two service 
platforms, which aligned 
with the platforms of the adjacent 
pole ft long and 5 ft 


wide welded and X- 


when 


measure 


23 
Pre 
platforms are bolted 
To reach the plat- 
forms, one of each set of poles is 


overall 
trussed, these 
to the poles 


equipped with conventional pole 
man to 
work on all 72 luminaires by climb- 
ing up and down a pole only once. 
Each pole is equipped with a rain- 
tight lighting panel. 


A switch for the system 


steps, allowing a service 


room 


ELECTRICAL 


arms and service platforms were 
les used at each location 
dlights atop each pole 


pre-aimed at time « 


~~? 


Flood poles 


were later per! 


were mounted alongside eact 
a plotted chart of light distribution 
yf assembly to pole 


IN POSITION, each pole is bolted to four 
bolts then 


and 


imbedded in 
grouted. A 


location is 


anchor pier, 


ylumbed shown, one 
with 
teps to afford access to plat 
floodlight 
all 72 
ne climb up pole 


pole at each equipped 


climbing 
forms at 


assemblies, allowing 


maintenance of luminaires with 


was the North or 
closed end of the stadium. A 4160- 
volt power service with a capacity 
of 1500 kw was run into the room 
from the utility source. Four feeder 
oil circuit breakers control the 
4160 volts to the pole transformers. 

Each floodlight unit has a cor- 
rosion-resistant aluminum base, 
slotted to allow at least a 90-degree 
swing of the light. Mounting bases 
are for accurate aim set- 
tings. 

All floodlight lamps for the sys- 
tem, which operate at an over- 


constructed in 


scaled 
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Procedure wa 


GIN-POLE was mounted at top of stadium wall to lift 34-ton 
into place atop concrete pier after concrete had set 


repeated for each pole 


LIGHTING TRANSFORMERS for flood- 
lighting are mounted on shelves jutting 
out from inside of pier walls, hiding them 
from view t 


preserve appearance e 


voltage of 10% are the PS-52 1500- 
watt, 115-volt, mogul-base type. 
Connected to the primary circuit 
and completely self-protecting for 
banked secondary eight 
transformers voltage 
(208 Y/120 to each tower. 
Hidden from view by the con- 
piers, the transformers are 
supported by concrete shelves 
which jut out from the inner pier 
alls against the exterior wall of 
the stadium. Protected by galvan- 
ized condulets, all conduit also is 
hidden from the view of spectators, 


service, 
provide low 
volts ) 


crete 
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Resistance dimmer 


circuit 





FIG. 2 


Basic Dimmers for 


ductance dimmer circuit. 


Control of Light Intensities 


Fundamental circuit elements for each of the six basic types of dim- 
mers are described, and features and advantages of each in control- 
ling light output of incandescent and fluorescent lamps are discussed. 


HE DEVELOPMENT of con 

trol equipment to change the in- 

tensity of sources 
chronologically parallels the de 
velopment of these sources 


electric 


There are electrical, mechanical, 
and optical means of controlling 
light output. Mechanical and op 
tical methods use the iris and ab- 
Only the electri- 
cal methods will be discussed here 


sorption screens 


[he most practical method of con 
light 
purpose is 


trolling output for nearly 


every to control the elec 
light 
this end a number of electrical cir- 
cult used: 1) 
Inductance 
Dim- 
Autotrans 
Saturable Core 
Mag 
Each has 
for particular ap- 


trical input to that loward 


elements have been 
Resistance Dimmer, 2 
Dimmer, 3 


mer, 1) 


Electronic Tube 
Adjustable 
former Dimmer, 5 
Reactor DC 
netk 


Controlled, 6) 
Amplifier Dimmer 
special features 
plications, and some are discussed 
separately 
Resistance 
cally, the 


Histori 
dimmers 


Dimmers 
first electrical 
rheostats. These con 


sisted of water in a barrel to which 


were water 
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had 


conductivity 


added to 
Control 


an electrolyte been 
increase the 
was achieved by adjusting the 
pair of elec 
This water 
effective 
general 


diffi 


ance Vii are 


separation between a 


trodes in the barrel 
rheostat was reasonably 
but totally 


One cal 


unsuitable for 
isage imagine tne 


cultie and annoy 


attendant to this type dimmer! 
Actually, the spillage of water and 
the explo ion of gasses could not 
ye tolerated in commercial 

rhe rheostati« 
was developed soon afte 


barrel rheostat and has 


isage 
metallic dimme! 
the watel 
been widely 


accented for yea! ; It 18 still made 
offers 


use ul det 


today and features which 


preseribe its certain cir 
cumstances, 

[The resistance dimmer is cor 
nected in series in the circuit (Fig 
] It can be seen that the 


which 


voltage 


appears across the lamp is 


equal to the line voltage less the 
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(IR) across the re- 
dimmer. To further dim 
the lamp, the rheostat is adjusted 
to add more 
to the circuit. This in- 
creases the IR drop and 
voltage across the 
lamp is 
current and 
more re- 


iitage drop 
istance 
by moving a contact 
resistance 
means 
there is less 
lamp. However, as the 
dimmed, it draws less 


consequently more and 


tance must be added to continue 
to reduce the lamp intensity. 
[wo 


are illustrated in the 


important characteristics 
foregoing 
paragrapn 


he 


tive to load. 


resistance dimmer 1s sensi- 
When it 
at a certain designed lamp load it 


is operated 


will have a specific dimming range. 
If a smaller lamp is connected to 
the dimmer, drawn 
rheo- 
setting. 
must 
wattage for 
rated. If the 
lamp is smaller, the dimmer cannot 
reduce the intensity to 
black-out because the lamp does not 
draw 


less current 

and the voltage drop in the 
stat will be less for a given 
Consequently, the lamp 
be essentially of the 
which 


31Ze 
the dimmer is 
lighting 

current to 


enough produce 
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TABLE |— Comparison of Types of Dimmers 


Type 


Advantages 


Disadvantages 





Resistance 


Inductance 


Electronic Tube 


Adjustable 


Autotransformer Dimmer 


Saturable Core Reactor 


DC Controlled 


AC-DC operation 
Low cost 
Light weight 


Low loss 


Great flexibility in remote control 

Versatility in mastering for special 
effects 

Negligible time constant 


Low loss 

Moderate cost 

Insensitive to load (good regulation 

Available in a wide variety of sizes 
and configurations 

Motor operated types provide wide 
flexibility for large amounts of power 


Low loss 

Great flexibility in remote control 

Versatility in mastering for special 
effects 


Exceedingly short time constant 

Great flexibility in remote control 

Versatility in mastering and fading 
for special effects 

Low loss 


Insensitive to load (good regulation 


Load sensitivity 

High loss 

Expensive to operate 
High heating 


AC operation only 
Low power factor 
Noisy 

Load sensitive 


Inconvenient to operate 


AC operation only 
Expensive 

Complicated circuitry 
Appreciable warm-up time 


AC operation only 
The adjustment, not as 


fast as series tubes 


AC operation only 

Long time constant 
Expensive 
Semi-complicated circuit 
Semi-load sensitive 


AC operation only 
Slightly audible buzz 





the dim 


drop, W hen 
ine voltage, 


duced voltage re 
quired lamp for lower 
intensity 


It hould also be noted 
‘connected 


operati 

that if 
from a 
a resistance dim 


one lamp is dls 
group of 
mer 
the other 


additional 


lamps in 


circuit, the light intensity of 
Conversely, if 
the 


de- 


increase 
lamps are added to 
circul light intensity 
the dimmer to 


an extreme disadvan- 


t, the 


lailoring 


tage an inherent character- 


sistance dimmer. 
dimmer, a 


istic of the re 


The resistance loss 


type ol produces consider- 
able The amount of heat- 
ing is proportional to the current 
quared (1*R) the amount of 
the circuit. It can be 


device 


neating 


and 
resistance in 
amount of heat is 
dimmer with the 


lamp load Since the heat- 


ee 
seen that a large 


generated in the 
large! 
ing 

the <« 


proportional to the square of 


irrent, the wattage dissipa 


increases by a 


n the dimme! 


of four 


vhen the lamp load 
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igh heat 

Istance 
the provi 
Heating j a 
The 
fire 


type dimmer 


necessitates ion of good 
ventilation 
ded stage 

is uncomfortable \ 


under 


proble m 


on crow operator 


hazard 


ome circumstance 


are time when only 


type dimmer can _ be 


true in some metrt 
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where direct current 
the 


types of 


politan area 
till 
Othe 


available 
dimming 
later do 
a voltage change on direct 


de) l only 
powe} 
equipment described not 
produce 
current. Use of the other types on 
direct current means their destruc- 
tion 

Dimmer—-On 
voltage-drop- 
ping phenomenon can be employed 


to advantage. It 


Inductance 
ac circults 


Type 
another 


is the inductance 


drop. Inductors for this applica- 
sur- 
rounding iron magnetic cores. The 
voltage drop obtained is termed the 
inductive drop (1X) and is propor- 
tional: to the which 


through the inductor and to the in- 


tion consist of copper coils 


current flows 
ductance of the dimmer (Fig. 2). 
The circuit arrangement resembles 
that of the dimmer, 
Fig. 1) except that the dimming 
element is no longer a resistor but 


resistance 


an inducto1 
Adjustments of the 
element can be made by sliding the 
include air 
in the magnetic circuit, or by 
the coil. This type 


inductive 


core to more or less 


circult taps on 
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FIG. 4 200-watt 


former for manual operation 


Typical autotrans 





15-kva motor driven 


F.3. 7—Typical 


autotransformer 


of device is also load sensitive. The 
voltage drop is proportional to the 
current and the changes created by 
the use of larger or smaller loads 
will produce varying dimming ef- 
fects. This is an extreme disadvan- 
tage, as in the resistance case, in- 
asmuch as the dimmer will operate 
properly only over a rather limited 
load range. 

The inductive dimmer is an ac 
device and cannot be used on de 
power. Inasmuch as the core will 
saturate under certain operating 
conditions there will be annoying 
magnetic noises. They are not par- 
ticularly convenient to operate be- 
cause if the core is moved, there is 
a restoring force attempting to 
bring the core back into its neutral 
position. If the tapped coil method 
of changing the voltage is used, 
flickering of lights generally oc- 
curs. 

Another 


and somewhat serious 
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FIG. 5 


circuits 


Packaged dimmer with six 1000- 
and 6000-watt master. 


wait 


FIG. 8—Interlocking 6000-watt dimmer 
with handle and linkage for switchboard 


disadvantage of the inductance 
type dimmer is the resulting low 
power factor load. If necessary, 
this power factor can be corrected 
by use of capacitors. Generally, the 
user simply pays a penalty to his 
power company for having an ap- 
preciable load of this type. 

The disadvantages of this type 
of dimmer preclude its wide accept- 
ance, and further discussion is un- 
warranted. 

Adjustable Autotransformer 
Type Dimmer—The dimmer with 
the widest acceptance is the ad- 
justable autotransformer type 
dimmer. In its most adaptable 
form it consists of a cylindrical- 
shaped transformer iron magnetic 
core wound with a toroidal single 
layer copper winding. Each turn 
of this copper winding is bared 
and positioned so that a carbon 
brush can be rotated to make con- 
tact with each turn. The dimen- 


ra 
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FIG. 6—Mechanically interlocked pack- 
aged dimmer with four 2500-watt ckts. 





Thyratron 
tubes. 





Control 
circuit 
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FIG. 9—Circuit for electronic tube dim- 
mer using two Thyratron tubes. 


sions of the turn and the brush are 
such that commutating action 
similar to that found in a de motor 
or generator is experienced. This 
means that the contact with the 
next conductor is made before it is 
broken from the previous con- 
ductor. This provides a perfectly 
smooth flickerless type of lighting 
control adjustable in steps of al- 
most infinite fineness. 

Since the device is essentially a 
single winding type of trans- 
former, it has the characteristics 
of excellent regulation, high effi- 
ciency, and negligible heating with- 
out modification of the load power 
factor. It dims equally well all 
sizes of lamps from the tiniest 
up to the largest within its rating. 
With regulation exceedingly tight, 
no change of light intensity is ex- 
perienced as additional lights are 
connected in or out of the circuit. 
It is insensitive to load. 
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As a device, the adjustable auto- 
transformer dimmer requires neg- 
ligible ventilation. The operating 
costs, important in a large dimmer 
installation, are kept to a minimum 
with the autotransformer dimmer. 
It regulates by transforming and 
not by wasting so only the actual 
amount of energy required for the 
lamp is used. One pays for only 
the energy used in the lamp and 
not for energy wasted in the dim- 
mer. 

A schematic diagram of an auto- 
transformer dimmer is shown in 
Fig. 3. It is easily seen that the 
voltage obtained at the output ter- 
minals is determined by the num- 
ber of turns included between the 
common terminal and the terminal 
which is connected to the sliding 
brush. This characteristic is the 
same as in any transformer. The 
voltage is proportional to the num- 
ber of turns. An adjustable volt- 
age autotransformer in one of its 
simpler forms is shown in Fig. 4. 

Since the adjustable autotrans- 
former will accommodate all loads 
up through its rating, it has been 
possible to standardize on certain 
electrical to accommodate 
loads usually 
tered. standard 


sizes 
which encoun- 
With electrical 
sizes, it is relatively simple to make 
mechanical of these 
electrical sizes for a wide variety 
of The autotrans- 
former (Fig. 4) is oper- 
simply turning a hand- 
Many times it is desirable 
to locate the dimmer in an out-of- 
the-way to remotely 
operate the unit by means of a push- 
button control. 
plished with an 
which a small 


are 


modifications 


applications 
dimmer 
ated by 
wheel. 

point and 
This can be accom- 
arrangement in 
the 


motor drives 


Grid voltage 


Plate and grid voltage 
no current fiow 
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Plate current 





Plate voltage lead 


flows approx. 50% of half cyc 


Plate voltage 


Plate current 
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lighting, and similar applications. 
Frequently it is desirable to oper- 
ate the dimmer from more than 
one control station. This can be 
easily done. In the simplest form 
it is only necessary to parallel ad- 
ditional control stations. For more 
elaborate control one can have pri- 
ority arrangements. When an op- 
erator is at one station he takes 
control away from the other sta- 
tion. For most installations simply 
paralleling the switches without 
priority control is sufficient. 
Another control modification is 
the positioner. This system con- 
tains a motorized adjustable trans- 
former, a special null relay, and a 
miniature dimmer, The miniature 
dimmer is a contrel potentiometer 
of very small size arranged to op- 
erate in conjunction with the null 
relay so that the motorized dimmer 
will follow the position dictated by 
the remote controller. In contrast 
to the pushbutton control, it is 
necessary to observe the lights to 
know precisely their setting. With 
the positioner control the only re- 
quirement is to set the miniature 
dimmer lever to the intensity re- 
quired, The motorized adjustable 
voltage transformer automatically 
comes to this position and stops 
rotation. Positioner control is ex- 
tremely useful in theatrical pro- 
ductions where a large number of 
dimmers are to be controlled. The 
dimmers can be located remotely 
behind the stage, in the basement, 
or sometimes on the bridge above 
the stage, The lighting control op- 
erator locates a small console in 
any spot he wishes in the audito- 
rium. From this console he controls 
all of the lights. It is even possible 
to have this console a plug-in type 
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with convenience outlets located in 
a number of different areas 
throughout the auditorium. Con- 
trol may be had from the most ad- 
vantageous location for the par- 
ticular type of production. 

An adjustable voltage autotrans- 
former in another configuration for 
interlocking switchboard use, is 
shown in Fig. 8. The dimmer 
mounts with two base screws 
fastened through its mounting feet. 
Connections are made to the ter- 
minal board located either toward 
the front or rear of the switch- 
board. Adjustment is made from 
the handle linkage. A unique fea- 
ture of this particular adjustable 
voltage dimmer 
is that there is a planetary gear 
train incorporated as the drive 
mechanism. This is shown in the 
photograph as the small casting in 
the center with the linkage pin. 
This planetary drive makes it pos- 
sible to conveniently locate the 
dimmer with respect to the operat- 
ing lever in most any position on 
the switchboard. Before the de- 
velopment of this type of drive, it 
was usually specify 
the exact location of the operating 
lever with respect to the dimmer; 
or in a few cases, to restrict it to 
a very small area. However, when 
a dimmer with the planetary drive 
is supplied to a switchboard manu- 
facturer, a complete diagram and 
tabulation is included so that he 
may dimmer handle 
position. By reference to his dia- 
gram and tabulation, he will know 
exactly where to set the planetary 
for proper linkage operation. This 
feature is of tremendous advantage 
and again makes it possible to 
stock a single dimmer for a wide 
variety of applications 


autotransformer 


necessary to 


select any 
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FIG. 12——Magnetic amplifier controller 


Small standard packaged switch- 
boards are available incorporating 
autotransformer dimmers (Figs. 
5 and 6). Illustrated in Fig. 5 are 
six 1000-watt dimming circuits 
with an electrical master ahead of 
all six circuits rated 6000 watts. By 
easy switching, any or all of these 
dimmers can be connected to the 
electrical master. The electrical 
master can be used separately to 
control an auxiliary circuit such as 
the house lights. These packaged 
switchboards are complete with in- 
dicator lights, fuse protection, 
switches, and output receptacles, 

A packaged dimmer with four 
2500-watt dimming circuits is 
shown in Fig. 6. In this case, an 
electrical master is not included, 
but the dimmer handles are me- 
chanically interlocked so that any 
or all of them can be coupled to a 
common operating shaft and oper- 
ated from one lever. 

Packaged dimmers find wide ac- 
ceptance in small theaters, amateur 
groups, church and other commu- 
nity activities. Purchase of a single 
packaged dimmer affords the sav- 
ings resulting from a standard de- 
over a custom-built switch- 
All the features of control, 


vice 
board, 


indication, and protection are in- 
corporated in this cabinet. As re- 
quirements expand, more packaged 
dimmers can be added to the sys- 
tem. 

Tube Type Dimmer—With the 
development of improved and more 
reliable electronic tubes, it is only 
natural that the tube should be em- 
ployed as a dimming medium. 
Heretofore, tubes have been in con- 
junction with other types of dim- 
ming equipment as control ele- 
ments. Now a larger gas-filled 
tube, the Thyratron, can be used to 
directly control and carry the cur- 
rent to lamp loads. A very ele- 
mentary diagram of this type of 
dimmer is shown in Fig. 9. 

The two Thyratrons are con- 
nected back to back so that each 
one may conduct during each half 
cycle. They are not used as recti- 
fiers but arranged to carry both the 
positive and negative portions of 
the cycle. A gating type of control 
is obtained from a Thyratron when 
ac voltage is applied to its plate 
and an ac voltage of an adjustable 
phase is applied to its grid. As the 
phase angle between the voltage 
on the plates and the grids is ad- 
the tube can be made to 
conduct various length portions of 
the cycle. The tubes can be ar- 
ranged to conduct the entire cycle 
and apply full voltage to the lamp 
load. When the grid is adjusted 
so that the tube conducts only a 
portion of the cycle (Fig. 10), the 
effective voltage on the lamps is re- 
duced. With grid control the lamps 
can be operated at any intensity 
from 100% to zero light output. 

Pilot control is obtained from 
miniature potentiometers in a 
manner similar to the positioner 
control. Some of the worthy charac- 
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FIG. 13-—Fluorescent dimming circuit 
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Fluorescent dimming circuit 








adjustable transformer. 
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teristics of 
exceeding 


the tube dimmer 
flexibility and easy 
adaptation to elaborate control 
systems for a variety of effects. It 
is relatively insensitive to load but 
being an electronic tube device re- 


are 


quires more maintenance than some 
other types of equipment. The tubes 
require some warm-up before the 
switchboard and the 
setting may drift necessitating re- 
adjustment of the controller. Con- 
heat is dissipated from 


Good ventilation is a 


can be used 


siderable 
the 
necessity. 

Magnetic Amplifier Dimmer and 
DC Controlled Reactor—The most 
modern 
light controller is the 
amplifier. In the 


’ 
tubes 


and recently announced 


magnetic 
past, 


some very 


large theater switchboards have 
saturable re- 
highly satis 


exe eption of one 


using the 
These 


with the 


been built 
actor. were 
factory 
They were slow. 
that an ap 
elapsed from the 
movement of the pilot control to the 
time the lights assumed their new 


level. These saturable core reactors 


serious drawback, 
By slow, it is meant 


preciable time 


coil was 
the time con 
represented by the ratio of 


were slow because the dec 


highly inductive and 
stant 
inductance divided by resistance 
L/R) 

The latest type of magnetic am 
plifier dimmer is shown in Fig. 11. 
With the development of 
magnetic improved 
rectifiers a magnetic amplifier type 
of dimmer has been offered which 
is vastly improved over the satura 
ble core reactor dimmer. The 
magnetic amplifier dimmer contains 
various feedback and compensating 
windings in addition to the control 
windings and the power windings 
of a simple saturable reactor dim- 
mer. These 
together advanced 
make it possible to control large 
amounts of power with small sized 
For example, one 
manufacturer employs a current of 
010 amps in his control winding. 
The from a 
small potentiom 
eter 


was necessarily large. 


newer 


materials and 


new 


windings, 
materials, 


additional 
with 


control circuits. 


controlled 

remotely located 
and this potentiometer 
furnish only the 10 mils of current 
mentioned. 

Also shown in Fig. 11 is a small 
with presets and a 
fader for operation of 3000 watt 
magnetic amplifier dimmers. Shown 
in Fig. 12 is a single plug-in po- 
tentiometer which is 
This controller 
dial light for il- 


dimmer is 


need 


console three 


controller 
used in the console 


contains its own 
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Fig. 15 


luminating the scale, a_ colored 
handle to indicate the color circuit 
that 
plug-in construction. It is 
so that it may be replaced in case 
of difficulty or should 
substitute a different 


dle controller. 


is being controlled, and is of 
designed 


wish to 
colored han 


one 


that 
11 contains three pre- 
meant that 
controllers for 
A three scene preset 


It was mentioned 
sole of Fig. 


sets. By 


the con 


presets, it is 
there are duplicate 
each dimmer. 
board would have three duplicate 
sets of pilot controllers to set the 
required light level three scenes in 
further explain the 
operation, let us that the 
lights are operating at an intensity 
which has been dictated by preset 


advance. To 


assume 


No. 1 and at a certain cue, the light 


level is to go to a setting preset 
on preset No. 2. All that it is neces- 
ary to do is to turn the fader from 
preset 1 to 
which is 


wishes 


preset 2 at a speed 


the effect 
There are 


consistent with 
one to prod ice 
pushbuttons on the console to en 
able the operator to select the pre 
For ex 


sets which are to be used 


ample, it is possible to fade from 
vithout 

also easy to 
83 back to 


amplifier dimmer 


preset 1 to scene going 
through scene 2. It 
fade from 


The 


vithout moving parts is essentially 


scene scene 2 


magnet 


‘ 


free from maintenance and adjust 


ment. The device requires no warm 


ip time and is ready to operate 


ust as soon as the circuit is ener- 


gized. Since it has compensating 
windings of proper design it main- 
tains a fixed voltage for 


regardless of load 


any 


setting The 


magnetic amplifier dimmer must 
operate at a high induction and it is 
necessary to mount the device in a 
location where its buzzing will not 
be a factor. Ordinarily, this in- 
vokes no penalty as space off stage 
is less valuable than on-stage space 
where the conventional switchboard 
must be mounted. 

The magnetic amplifier dimmer 
is a very efficient device imposing 
no unusual ventilation require- 
ments 

Where the 


dimn ing, the 


is desired in 
amplifier 
used. Its 
versatile 


ultimate 

magne tic 
dimmer should be 
features offer the most 
control. With all its features of 
merit, the cost of a magnetic am- 
plifier dimmer is quite modest and 
in line with other dimming 
schemes, 

Fluorescent Lighting——In the 
previous discussion, mention has 
been made only of the incandescent 
lamp and the relationship of dim- 
mers to the incandescent lamp. 
Fluorescent lamps have been satis- 
factorily dimmed and brief men- 
tion will be made of this applica- 
tion. Cold cathode fluorescent 
lamps are best dimmed simply by 
autotransformer dimmer 
cireuit ahead 

transformer 
cold cathode 
This dimming 
well with the 


type 


using an 
in the input 
of the high 
which powers the 
fluorescent lamps. 
works out 


power 
voltage 


scheme 
series connection, 
Hot 


can also be dimmed. 


fluorescent lamps 
In hot cathode 
lamps, one encounters 
preheat or switch-start lamps, the 
rapid start lamps, and the instant 
start lamps. Without going into 
detail, it can be said that the rapid 
start lamp is the most suitable for 
dimming at the present stage of 
the art. This is true because rapid 
start filament-like cathodes are con- 
tinually heated from separate 
windings in the ballast. The 
cathodes on the switch-start lamps 
are heated up only during the 
starting period. The cathodes on 
the instant-start lamps such 
that the lamp initially fires or 
starts as a cold cathode lamp and 
runs as a hot cathode lamp. With- 
out further analysis, it would seem 
that the rapid start lamp with its 
heated and 
continually emitting electrons by 
thermionic emission, would make 
the best lamp for dimming. This 
been proven true in 


cathode 


fluorescent 


are 


cathodes continually 


analysis has 
practice, 
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“SPECIALTIES SELL ELECTRICAL ADEQUACY,” says resi 
dential contractor Jack Graham (left) of Valley Electric Co., 


campaign by arousing interest in 
easily understood. 


Contractor Builds Profits by ... 


SELLING ELECTRICAL LIVING 


Valley Electric Co, Ramsey, N. J. develops a solid sales program to 
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homes 






ELECTRIFIED DISPLAYS in garage of model house are part of 
intensive effort to merchandise 
He and his partner, Arthur Trifilio, (at right) Hill 


electrical features of Briar 


Contractor Graham asserts the key to selling 
electric equipment is to make consumer understand what can 
be accomplished with them 


obtain builder and home owner acceptance of wiring adequacy and 


modern equipment. Keys of the plan are cooperation of supplier and 


GOT tired of wiring houses at 
cost.” From that decision con- 
tractor John Graham of Ram- 


sey, N. J. developed a technique of 
selling-up residential electrical sys 
tems that has increased his work 
volume aad, important, has 
put a healthy profit column in his 
ledgers 

Jack and his partner, Arthur 
Trifilio, have operated Valley Elec- 
tric Co. as specialists in residential 
and commercial wiring for the past 
that profit 
margins uncomfortably 
low, despite an abundance of work 


more 


seven years. Finding 


remained 


in their northeast New Jersey com 
munity, Valley Electric's 
sought some means of improving 
their position. Their first 
was typical of that attempted by 
others throughout the electrical 
industry. So was the 


owners 


course 


contracting 


result. 

Realizing that residential wiring 
systems being installed during the 
late 40's and early 50’s were not of 
sufficient 


capacity to serve the 
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demonstration of benefits. 


homeowner’s needs, they attempted 
to sell builders on adequate or 
even adequate-plus installations 
with larger services, more circuits 
and more outlets. Builders listened, 
but usually didn’t buy. They ex- 
plained that prospective buyers 
showed no great interest or under- 
standing of the benefits of ade- 
quate wiring: its market value did 
not match its cost. The experiment 
did produce’ benefits, however. 
Some additional work was ob- 
tained, good will was promoted 

Valley Electric’s builder 
and, most important, the 
partners learned builders 
wanted electrical features that 
could be demonstrated to the home- 
buyer as comfort-giving, work- 
saving elements of the home—fea- 
tures that would create a buying 
urge in the house-hunter. 


among 
clients 
two 


Teamwork the Key 


Just about this time Valley Elec- 
tric was engaged in a small wiring 
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job in a large nightclub-restaurant 
in the vicinity. During the course 
of the work, the owner mentioned 
that he would like some improved 
method of controlling the lighting 
in the large banquet hall which 
also served as a cocktail lounge. 
During private parties and wed- 
dings the area required a relatively 
high intensity of illumination, 
while a soft, subtle light was 
needed to afford the proper atmos- 
phere for cocktail hour. Graham 
suggested dimmers for the circuits 
in this area. Henry Ferrando, 
lighting consultant for Rockland 
Electric & Supply Corp. of nearby 
Nanuet, N. Y. was called in to 
demonstrate the dimmers. Fer- 
rando not only clinched the deal for 
the dimmers but sold the owner on 
relighting a substantial portion of 
his club. Graham and Trifilio real- 
ized a healthy profit from the addi- 
tional work. 

More important, however, they 
realized that these dimmer units, 
(Luxtrol) designed primarily for 











’ 





man to customers 


the 





residential applications, were an 
ideal type of electrical equipment 
to arouse the interest and enthusi- 
asm of builders and home-buyers 
about better electrical living. They 
saw that experienced technical 
sales people like Ferrando could be 
of tremendous help in building the 
size of their house wiring work. 
Discussions with the wholesaler 
led to the development of a selling 
plan that has achieved a remark- 
able success for all concerned. 


Selling Pian in Action 


3riar Hill, a project of medium- 
priced estate homes in Allendale, 
N. J., demonstrates the effective- 
ness of Valley Electric’s program. 


Zuilders Chuck Beir and Dick 
Higgins worked intensively with 
their architect to design three 


basic models incorporating the lat- 
est architectural and construction 
techniques providing optimum com- 
fort at a reasonable price. But 
Graham felt the electrical system 
was hardly suitable to the concept 
of modern living afforded by these 
buildings. 

Through explanation and demon- 
stration Graham and his trade al- 
lies induced the builders to expand 
the scope and size of the basic elec- 
trical system. For the model house, 
they offered to install at cost a 
thoroughly modern layout includ- 
ing features the builders could not 
include in the basic equipment. 
These would optional items 
available to the buyer at additional 
cost. This plan was accepted since 
it would make the model house 
more attractive and it offered the 
prospect of additional commissions 
to the builders for any extras that 
would be ordered. 


be 


DIMMER FOR GAME ROOM LIGHTS is demonstrated by sales- 
Both builder and electrical contractor re- 
port enthusiastic buyer response to this feature. Adjacent inter 
com speaker-mike and LV switch symbolize other elements of 
Valley Electric campaign to sell up electrical living door 
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As houses are ordered, the build- 
representative discusses pos- 
structural and decorative 
variations with the buyer. Con- 
tractors Graham and Trifilio then 
demonstrate to them the optional 
electrical features further 
means of increasing their living 
comfort in the new house. Wher- 
ever backyard barbeques, swim- 
ming pools or such items are in- 
cluded in the contract, he points 
out the additional value these liv- 
ing areas can deliver with outdoor 
lighting. 

Selection of indoor lighting units 
is left to the buyer. The builder 
makes an allowance—considerably 


— 
ers 


sible 


as a 


higher than the average fixture 
allowance—and the owner visits 
the wholesaler’s elaborate new 


showroom to make his choices for 
each room of the house. The trained 
lighting specialists at Rockland 
Electric & Supply have been so ef- 
fective in explaining the benefits 
of quality lighting that most buy- 
ers have exceeded their fixture al- 
lowance by 50% or more, In 
several cases total cost of fixtures 
has exceeded $350. With lighting, 
other electrical equipment and in- 
stallation, the average cost per 
house has averaged over $1200. 


Four Point Program 


Graham suggests four steps for 
building a successful residential 


sales campaign: 
1. Team up with a wholesaler. 
A responsible organization with 


attractive showroom and trained 
salesmen can afford tremendous 


assistance in gaining the builder’s 
cooperation and the buyer’s order. 

2. Build sales talk around items 
benefits. 


with obvious Although 
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Cito 


iar ox’ 


——— 
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ALL-ELECTRIC KITCHEN features combination cabinet and 
work surface lighting as well as built-in oven, wall refrigerator 
and table top range units 
allows two-way conversation to other living areas and front 
distribution of music or programs throughout the 
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Communication center (at right) 


house, 


the home owner will be grateful 
that he has adequate wiring, the 
owner is more im- 
pressed by a demonstration of 
equipment such as Luxtrol dim- 
mers or’ low-voltage switching 
whose benefits are highly visual. 
Then, when enthusiasm for elec- 
trical living has been generated, 
he will be receptive to discussion 
of system components with less ap- 
parent advantages. 

3. Start with progressive-minded 
builders. Such men, inevitably in- 
dustry leaders in their area, will 
more readily see the potential re- 
wards in selling up electrical liv- 
ing. When their success has been 
demonstrated, other builders will 
be eager to participate. 

4. Be continually sales minded, 
Remember, every contact with a 
builder or homeowner is an oppor- 
tunity to build immediate or future 
Look for new ways to mer- 
chandise electrical equipment and 
electrical living. 

Enlarging on the last point, 
Graham described how electrical 
features of the Briar Hill homes 
were merchandised. Displays were 
set up in the garage to explain the 
operation and services delivered 
by various system components such 
as the dimmers, low-voltage switch- 
ing, fire alarm, intercom-P.A., and 
electronic heating and cooling con- 
trols. Descriptive tags were hung 
through the house on less con- 
spicuous equipment — switches, 
dimmers—to be sure they were 
noted by home-shoppers during 
their inspections. A framed Certi- 
fied Adequate Wiring certificate 
was displayed near the electrical 
closet. At any opportunity, the 
salesman on the premises demon- 

(Continued an page 281) 
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Manila Office Building Is 






Lighted to Modern Standards 


E. J. Mora Electric Co., Inc., Manila (P. |.) electrical contractors, works 
with architects and owners to specify and install modern illumination 
meeting IES Recommended Practice in new office building occupied by 


HE lighting system in the new 
offices of the Manila Electric Co. 
meets all the requirements of 

good adequate lighting, viz: quan- 
tity and quality of light, color 
harmony, and low brightness ratio 
between tasks and adjacent back- 
grounds. Its layout was planned 
so the arrangements of desks and 
other office equipment could be 
changed without any need of 
changes in the lighting system. 

In the selection of fixtures, not 
only their decorative qualities 
were taken into consideration, but 
also and especially the proper con- 
trol and distribution of light which 
provides the desired lighting level. 
The cost of the same was not 
* Member, Illuminating Eng 


Society (USA) 






os 


3/40-watt 
Alba-Lite 


unit using 
Corning 
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The Manila Electric Co. 


RECESSED TROFFERS in continuous rows, with each four-foot 
standard cool white lamps, shielded by 
jla light second floor general offices 
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only considered from its selling 
cost, but also from its installation, 
as well as its operating and main- 
tenance costs. 

Incorporated in this modern 


lighting system are luminous ceil- 


ings, recessed troffers, and cove 
lighting. 

Luminous ceilings, used in the 
executive offices on the second 


floor and in the main lobby on the 
ground floor, consists of Wakefield 
corrugated plastics, with a trans- 
mission factor of about 70%, sus- 
pended by hangers with continuous 
rows of 40-watt fluorescent lamps, 
mounted about 2-ft 6-in above the 
ceiling at 3-ft intervals. Some per- 
forated acoustic baffles are in- 
tegrated with the light source for 
noise control, thus giving the area 
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TROFFERS with Corning flat-ribbed glass panels provide 55 
footcandies throughout collectors and cashiers offices 
porcelain enameled interior reflectors 
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a luminous-acoustical environment. 
Recessed troffers consist of glass- 
shielded troffer units, designed by 


the illuminating engineer and 
manufactured by the P. I. Manu- 
facturing Co., a local manufac- 
turer. Each unit has three 40-watt 
fluorescent lamps and is equipped 
with directional white 
enamel reflectors for downward 
lighting and flat ribbed 


porcelain 


Corning 


“Alba-Lite” glass panels on the 
ground floor and curved ribbed 
Corning “Alba-Lite”’ glass panels 


on the second floor. 

In the executive conference 
room, indirect cove lighting pro- 
vides a soft, well diffused, general 
illumination, which is supple- 
mented by two spotlights over the 


conference table. These are Cen- 


using 
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mod- 
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room various 
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building 


second floor is made cheerful with 40 
troffers 


light executive offices and main lobby of 


Manila, P. | 


dows, which occupy almost the 
entire 204-ft length of the front of 
the building, is one very interest- 
ing feature of the illumination of 
this modern office building. Its 
general illumination is provided by 
four rows of three-lamp 40-w re- 

ssed Northern Hill louvered trof- 
fe) manufacture. 
The row of louvered 
troffers is interrupted at intervals 
by Smitheraft spot box 
with 150-watt PAR-38 pro 
lamps to provide the 
lighting. These 
adjustable to 45 


also of local 


continuous 


recessed 
units 
jeator spot 


necessary accent 


inits are easily 
degrees from the vertical in all di 
thus 


to concentrate 


making it possible 
the high 


beams of various spotlights on any 


rections, 


intensity 


parth ular subject 


and use of light c 
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At night, the beauty of the 
building is brought forth by a bat- 
tery of 44 Type L-82 GE heavy 
duty, weatherproof, dust-tight, 
general purpose, flood lighting 
units, with Alzak-finished alumi- 
num narrow-beam etched reflec- 
tors, strategically located on the 
ground and in the south wall of 
the old office building. These units 
are provided with 300-watt inside 
frosted incandescent lamps, which 
give an intensity of about 5 foot 
candles maintained in service over 
the approximately 12,300 sq ft of 
the front, north and 
south facades of the building. 

Initial levels of illumination 
averaged from 12 footcandles in 
stairways to 63 footcandles in gen 
eral and executive offices. Other 
areas were as follows: corridors 
18 footcandles; reception rooms 
25 to 40 footcandles; conference 
rooms—32 footcandles ; coffee 
room-—25 footcandles; X-ray room 

15 footeandles; air conditioning 
room 10 footcandles; 
ter area——22  footcandles; 
toilets—13 footcandles. 

The show window 
an initial level of illumination of 
65 fe for the general lighting, 
which is increased to 200 fe with 
the use of the spotlights for the 
effective accent lighting of special 
displays. 

This new office shows 
ample of understanding and coop 
eration between the owner, The 
Philippine American Life Insurance 
Co.; the occupants, The Manila 
Electric Co.; the architect, Mr. 
Gonzalo C. Balagtas, L.P.A.; and 
the electrical engineers of E. J. 
Mora Electric Co., Ine. 


surface of 


power cen 


and 


display has 


a fine ex 


INDIVIDUAL TROFFERS with bert Corning glass lenses light 


ity of 25 footcandles. Proper control and 


listribution of light were primary considerations of the job 
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Electrical Standardization Pays Off 


108 


The Anaconda Company expanded its uranium oxide leaching plant at 
Grants, N. M. Electrical work included additional overhead distribution 
lines and installation of substations, control centers, and wiring. Standard- 


ization of drawings, circuits, and equipment reduced construction prob- 
lems and simplified operation and maintenance. 


By Laurence E. Baty 


has completed a major enlarge- 

ment of its uranium oxide leach- 
ing plant at Bluewater, near Grants, 
N. M. 

Work included the erection of 60 
additional homes in the townsite; 
building of recreational facilities, 
a new warehouse, a new change 
house, and additions to the general 
plant office; the installation of a 
sulfuric acid manufacturing plant, 
expansion of the ore treating sys- 
tem, and installation of additional 
mechanical handling equipment. 

The extent of the electrical im- 
provements can be visualized by a 
single comparison. Before the en- 
largement, two substations (total- 
ing 1500 kva rating) were in use. 
After completion, there were 12 
substations (not counting pole 
transformers) aggregating 7150 
kva. 

Uranium bearing ores are re- 
ceived at the plant, in a remote 
location near the continental divide, 
either by truck or by rail. If by 
rail, it is unloaded at a trestle hav- 
ing a 4-car capacity. After leaving 
the receiving bins, the ore is 
crushed and then given a series of 
treatments with reagents to re- 
move the waste matter. The con- 
centrate, known as “yellow cake,” 
is sent to Atomic Energy Commis- 
sion plants for conversion to metal- 
lic uranium and recovery of fission- 
able material. 

The ores in the Colorado Plateau 
often contain only a low percent- 
age of uranium oxide, sometimes in 
combination with vanadium pent- 
oxide which can be recovered for 
use in vanadium-steel alloys. Of 
the yellow cake, only a small per- 
centage is recoverable as the fis- 
TOP CONDUITS of this typical run to a line of motor are to pushbutton sionable isotope, U-235. No com- 
stations; lowers are for motor feeds. mercial use has yet been found for 


Te Anaconda Company recently 


a 
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the stable isotopes of metallic 
iranium, although the medical 
fraternity has found some uses for 
certain uranium salts. 
The contract with Oberg Electric 
Co., Salt Lake City, Utah, required 
the contractor to do the electrical 
engineering, to furnish supervi- 
sion, and to make the electrical in- 
stallation. Engineering was per- 
formed entirely in the field. 
Although the plant capacity was 
greatly increased, provision was 
made for further expansion as it is 
warranted. In keeping with future 
plans, electrical engineer M. E. 
Dansie was liberal in providing for 
possible needs. As an example, 
every motor circuit was wired for ; 
the full wire capacity of the CONDUIT PATTERN above covered control center. Note alignment of 
starter. In addition to providing diagonals of junction box covers and how runs are racked for clearance 
for future requirements, it was felt 
that this standardization of ample 
copper in starters reduced erratic 
operation of thermal overload de- 


vices. 


Individual conduit runs were pre- 


ferred for the various items of 
equipment. Other than on the 
lighting, there was little or no in- 
termingling of circuits. This plan 
was believed to contribute more to 
the general reliability of the wir- 
ing. In exception, junction boxes 
along the runs were made common 
to a number of circuits—a measure 
to permit future changes at a mini- 
mum of wiring expense. 
Different wire sizes were kept 
to a minimum, so far as the overall 
economy dictated. Single conduct- 
ors, with RH or TW insulation, 
were the general rule in conduit SECTIONS of typical conduit runs to o height of about 30 ' bay ect 
except that the 2400-volt wiring in melviner gutter Of Uw rene, gat Dem guews ee 
conduit tended toward 8-conductor 
cable. Color coding of phase and 
control wires was completely stand- 
ardized. 


for easy acce and tracing of circuits 


Busduct was used only in con- 
necting the substations to the con- 
trol centers. Sizes 1 and 2 starters 
were protected by time delay fuses, 
sizes 3 and 4 by circuit breakers. 
The electrical engineer used a 
unique keying system in his lay- 
jut. Each substation was given a 
number, usually some multiple of a 
hundred. Control centers were in- 
dexed to the related substation 
numbers. Motor circuits were given 
subdivisions of the control cente: 
number. Letters were used to in- 
dicate the general type of equip- 
ment or construction. The related 
drawings in the final subdivision 
were numbered consecutively, to CONVEYOR LIGHTING is provided by fixtures mounted on risers from the 
permit rapid assembly of a “set.” conveyor belt frame because the corrugated hood over the belt has no 
As a sper ific example, drawings structural stiffeners to which units might be attached 
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LIGHTING over conveyor belt comes from dust tight fixtures 


mounted wivel mounting 


78C1 to 78C6 referred to an alarm 
control 
7800 common to 
stations 700 and 800 
While it added to the 


load, each drawing was 


system from control center 
which was sub- 
drafting 
made com 
plete in itself without reference to 
other details. This 
required some repetition of stand 
tables of fuses 
the electrical 
engineer felt that the tracing prob 
lem was less than that of 


caused by a 


drawings for 
ird diagrams and 
and wire sizes, but 
rectify 
workman 
referring to the wrong detail draw 
ing 

Standard diagrams were devised 
for the 
circuits, 


ing errors 


various motor and control 


arrangements 
rather than schematic 


Physical 
were shown 
numbers in 
back to 
the control sta 


diagrams. Connection 
the 


the connections in 


starters were carried 


tions and colors were indicated, 


without abbreviation, at 


nection My 


each con 
that 
n were cutting the con 


Dansie noticed 
the workr 
trol diagrams out of the prints and 
pasting them in 


hooks. 


private scrap 


How far Underground is Ground? 


Che 


was 


the entire site 
supporting plant 
life, if water came from somewhere 
Underneath this layer of soft 
dirt is a strata of 


topsoil of 
capable of 


else 
volcanic 
effective 

water-bearing 
result, no 


deep 


rock which provides an 
the 


rround As a 


eal over 
satis- 
results 


facto) obtained 


buried 


could be 


m driven grounds or 


Rotary drilling equipment was 


ed to sink 3-in. diameter ground- 
ing holes to a depth of 120 ft. Al- 


together, about 25 holes were 


drilled, being located at each trans- 
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TWO UNIT SUBSTATIONS located just outside the wall; a 


300 kva sub at left, a 750 kvo at right 


former, substation, and lightning 
arrester group. 

The holes were cased in the soft 
topsoil, with a fitting at the 
to allow drawing the casing at any 
time desired. A No. 4/0 
with a the end, wa 
dropped to the bottom of each bore, 
and salt poured the hole 
That the mechanically 
bonded to the casing at the pulling 


top 


| able 


weight on 


down 
cable was 
fitting and was reasonably in con 
felt sufficient 
to relieve apprehension regarding 


tact on down, was 


any inductive effects in the casing 

If the substations were close to 
gether, the holes were cross-tied to 
provide a common ground for the 
Some cross-connection be 
grounding holes along the 
overhead lines was effected through 
the static wire. 


area, 
tween 


Dual Power Control 


from the two 
existing 700-kw steam-turbine gen- 
erators and a 3750-kva substation 
supplied from the 14.4-kv system 
of the Continental Divide Co-opera 
tive of the Rural Electrification 
Authority. 

An existing 2.4-kv 
was practically trebled in size, and 
consists of 14 panels 
control and meter the incoming 
from the REA substation, 
the two generators, nine outgoing 
overhead lines, and 
The main oil circuit 
breaker on the incoming line is 
rated at 1200 amps. The remaining 
11 (two are common to 


Power is obtained 


switchboard 
now which 
circuit 


two inside 


feeders. 


two 
600 


each 


feeders or lines) are rated at 

amps. 
One of 

plies the 


station. 


inside feeders 
1000 kva 
The other is for four com- 
pressors totaling 750 hp. 


the 
existing 


sup 
sub- 


A 7-panel switchboard, installed 
as a comparison to the original 2.4- 
controls the 
ondary distribution from the 1000- 
Only slight 


necessary, and the 


kv switchboard, sec- 


kva substation. alter- 


ations were 
existing load was close by 

The existing equipment more or 
the 
for the expansion. Primary 
2.4 kv. With 
ceptions, motors of more than 100 
2.4 kv. Other- 
integral horsepower motors 
mostly at 480 volts. 
Lighting in the lesser areas is 120 
240 volts, 

The 


were 


less fixed choice of voltages 
distri 
bution is at two ex- 
hp are wound for 
wise, 


are rated 


single phase. 

original substations 
composed of three 333-kva 
units and three 167-kva units, 
delta-delta. The 
stations all have 3-phase 
formers, connected 


two 


con- 


nected new sub 
trans 


delta-wye 


Caution Entered Design of 


Overhead Circuits 
The distribution system wa 
planned for general reliability and 
future expansion. 

With a few exceptions, the 2.4- 
kv overhead circuits, 
are of No. 
Aluminum conductors, 
erproof 


in the plant 
4/0 bare copper 
with weath 
were 


area, 
insulation, used on 
both primary and secondary in the 
townsite. House drops are 3-wire, 
with neutral, ter- 
minating at roof masts 


aluminum steel 

Pole lines were designed for two 
circuits to a 
steel 
between 


crossarm. Stain- 
messengers 
crossarms having 
The 10-ft, heavy 
duty crossarms were drilled in the 
field. In order to keep line react 
ance to a minimum, phase wires 
were spaced on 18-in. centers. 
Climbing space, therefore, was in 


balancing were 
strung 


only one circuit. 
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the order of 3 ft 

between crossarms 
ized at 4 ft 
of the 
and because of the heavy loading, 


Vertical spacing 
standard- 
To reduce swinging 


was 


closely spaced conductors, 
span lengths were held between 80 
ft and 105 ft 

The line 
tion to the 
sists of three circuits in parallel 
Take-off from 
all nine wires, in 


REA 


switchboard con- 


from the substa- 


main 


substation 
horizontal con- 
modified H-frame. 
The phase conductors were strung 
on 8-in. 
spaced at 36 in 


tne 


ran 
figuration, to a 
cente! with the phases 
from two 
out on a hori- 
wires to a 
the 
connected to 


Risers 


sets were phased 
zontal bus, sti 
phase, near the top of 


The 


conventional 


ing two 
struc- 
ture. bus 


Was 
two circuits occupy- 
ing positions on the top and bot- 
tom crossarms of the line. 
The third circuit was run directly 
from the takeoff, 
to the opposite end of the top cross 
arm. At the 
cult was connected to a 3-c 
MCM cable in 4-i1 
run to the main 


All overhead 


minate on 


pole 
up the structure, 


witchroom, each cir- 
500 
for the 
breaker. 

but 
insulators at 


conduit 
eclrcult 
ter- 
the 
This 
high 


lines one 
strain 
frame 


structure is of steel, 26 ft 


main distribution 


and about 18 ft wide, raised on one 
end of the sv 


anchored to the 


itchroom roof, and 


valls of adjoining 


the overhead primaries 
went underground at three places. 
he most was a little 
over a 100-ft stretch under an ex 
tension being made to a building. 
Eight 4-in. fiber conduits were 
placed under grade in a concrete 
sheath Two capped for 
futures. Four active and two spare 
were of 3-c, 500 MCM 
Another underground, of 
construction, was placed 
near an existing circuit under the 
A 33-in. and a 2- 
in. conduit were placed as spares. 
installation 
consisting of two No. 4/0 cables in 
3-in, conduit and 1,500 MCM cable 
in 4-in. conduit, was laid 
Also, overhead 
avoided at the substa- 
if only to run the pri- 
mary in conduit down a pole. Most 
ubstation 
did 


roads or 


reasons, 


elaborate 


were 


circuits 
cable. 
similar 


airplane runway. 


The third, a 3-circuit 


under a 
conveyor. connec- 
tions were 
tions, even 
however, 
underground be 
otherwise. 


primaries, 
actually run 
low 

The plant is located in a severe 
thunderstorm region, so extra pre- 
cautions taken light 
disturbances. A continuous 
tatic wire, grounded at the trans 
strong on 


were against 


ning 
formers, was pole-top 
When the lines went un 
derground, the 


bayonets. 
wire was laid 
with, but 
Lightning ar 
resters were connected to each pri 


static 


in the concrete sheaths 


not in, the conduits 


Control Centers are Complete 
Systems 


The general plan was to have a 
complete secondary control switch- 
board located near each substation. 
Also, for better operating control, 
motor circuits to natural groups of 
processing stages were not divided 
between control centers. 

A manual transfer switch, how 
permits 
to be served from the main 
center at either of substations 700 
rv 800. An automatic transfer 
with a manual preference 
selector permits a similar shifting 
of the lighting load in the 

Another automatic transfer 
shift a complete section be 
the main centers at 
tions 300A and 300B. 

The 


were 


ever, one power contro! 


center 


switch 


same 
area. 
will 

tween substa- 


main control centers each 
from standard 
units to suit the particular area or 


load. 


assembled 


The main assemblies contain 
built-in lighting substa 
tion, a main lighting breaker, and 
a 24-circuit lighting 
panel, 
The 
180-120 
Units 


a bus, a 
distribution 


lighting substations 


208 


are 


volts, 3-phase, wye. 
rated at 
transformers. 


kva 


15 kva are 3-phase 
Those rated at 30 
consist of three single-phase 
inits. 


The individual motor circuits are 


buildings controlled 


interchangeable. 


Conduits from the main mary phase wire at the transform 
hung the ers, and at 
overhead to underground. 

Fig. 1 
lines were carried along 


by draw-out units, and 
Each moto) 


either a circuit 


switchgear were from each transition from are 


switchroom ceiling on hangers and cubicle contains 


run up the frame to weatherheads indicates how the 


the out 


primary 
with 

the pole 
the 


about 


breaker or set of time delay fuses, 
the 180-120-volt 
transformer, red and green lights, 


near ide lines. Conduit and pare starter, a control 


ircuits and how heavily 
loaded. In 
veight of the 


1000 lb. to a 


same in all 
runs. are 
To 


struction 


cable 1ze were the 


one place, and a stop button. 
alone is 


spar of 


jong iits or ob 


safety 


avoid wire Fig. 2 represents the usual run 


for standard control center In 





7100 
500 Ava 
vy 

t 
tl circuit 
7200 


/ circuit, Jwiresin 


Underground 
poralle/ Overhead 
Transtormer, 3 ph, 
Switch” AY unless noted 
room 


Existing TI , circuil 
3-3I3ZKVO,14 

la @ circuit +2 spore 
r90¢ 
75O kvO i: 
aad + / spore 


> 


2 $e/s pole-fop 
oi/ cutouts fo 
divide one circuit. 
o , - ot! oe Lo» 
"| 2 circuit (lexisting 
’ + 1new/ 


rcuit 


¢ -2circuit (1 divided) 


> han tn a /circuit 
00 T5OO T4OO TIOOO0OA T3008 
300Kmwwa ~=9750 750 300 300 


Ava —khvo hva ‘vo 


T 7 r 
"SOkKvO 














FIG 


ELECTRICAL CONSTRUCTION AND MAINTENANCE NOVEMBER 


1956 











r 


Bus 
—4 


a 


| } 


hey is 





‘ 
7 


4 
f aS Th 


Jumper if no 
interlock 


| + 


> 
/nterlock open when 


Breaker 
or fused disc 

Pa P 
4h 

/ * Tt 
§ a + 4} 
| 
VVV 480 
“/ 


fuse 
—— 


Sequence inter | 
lock to follow- > 4 
ing starter 


out ~e o 
| , 


( b4hd 
9 44 


fop 


5 


J" 


5~4 Sequence 


in preceding storter 


f 5 |} 4 


Ye 


2 





\, ~ 
Iz Iba 


sd para ids 
See Fig. pe - 


\- —_——~ 
| 


l Unit in 


a 


1204 











| main 
control 
| pone/ 


-@ 
wer 
0 


G 

R 

l 
Hh 


\ 


7 


ie 


Typical 


4 





interlock 








Alteration for jog stotion 


~» o 








FIG. 30 


ord st 


wt 
ter ¢ 


mnections 





at 


FIG. 3b 
trol 


main control panel Schematic 








O_O 
Stop 





Type PCJ 
relay of 
Moin Cont Pone/l 


diagram of standard 2-station motor con- 








Off 











Hond ged 
ae me 2 


GS 


4 











Run 
4 


+ ae a 
a 








9 


— | 








nd 


Hoot switch 
close on rise 











FIG. 3c 


using overloa 


Sch 


vwematic diagram 


d relay 





of standard 2-station control FIG. 3d—Schematic 


diagram of standard 2-station control 


with low-level-limit float-switch 





OM 


Hand ( uJ ) A 


°o °° o 


ud 





uwto 





Float switch | 


=a 


some instances, adjoining units 
used to house heavier main 
circuit breakers and caused a little 
departure from the standard height 
and depth. 

All motors can be stopped at the 
main control center. Starting must 
done at standard control sta- 
tions near the motors. All remote 
control pushbutton stations are 
oil tight units. As a usual prac- 
tice, bare wires for equipment 
grounds were run in the same con- 
duits as the circuit wires and con- 
nected to the of the trans- 


were 


be 


(R)~4 


G4 





(A) 
: star 





oe 





FIG. 3e 


sump pump ¢ 


112 


Schematic diagram of standard 


ontrol 


former. 
Mechanical handling, at the 
plant, has been developed to a high 
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degree—the car shaker on the 
trestle, conveyors, automatic 
weighing, automatic sampling, agi- 
tators, float-controlled pumps, and 
electrically operated valves, to 
mention but a few. An error in 
sequence, or direction, could cause 
a waste of many thousands of dol- 
lars in short order. 

The electrical engineer remarked 
that the system had been made as 
nearly fool-proof as possible. Each 
critical processing stage has inter- 
locked controls, sometimes involv- 
ing more than one area, to prevent 
operation unless the preceding 
stages are functioning. Interlocks 
also may be used to prevent start- 
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ing of one unit if the succeeding 
stage is not ready to go. 

Fig. 3a is a diagram of the 
standard connections in a motor 
cubicle on the main control center. 
Standard symbols on the area wir- 
ing diagram indicated when to 
complete the interlock circuits. In- 
sertion of relay at connections T, 
and T,., was made only in instances 
explained later. It will be noticed 
that the operators have a complete 
visual indication on all power cir- 
cuits leaving the center. (For 
simplicity, here, the different units 
of the control circuits were dia- 
grammed separately. As mentioned 
before, the electrical engineer drew 
complete diagrams with each varia- 
tion in connections.) 

Fig. 3b represents the connec- 
tions for a standard 2-station con- 
trol within sight of the motor. The 
diagram should be used in connec- 
tion with Fig. 3a. 

Fig. 3c is a special variation of 
the standard 2-station diagram. In 
this instance, the operating coil of 
an overload relay is inserted in the 
power circuit to the motor. The 
2-pole start button overrides the 
trip circuit of the relay, and must 
be kept depressed until the motor 
has reached normal speed. The re- 


lay, naturally, is more sensitive to 
increased motor loading than is the 
regular running protection of the 
circuit. Shutdown will occur if op- 
erating conditions cause a small in- 
crease in normal loading. 

Fig. 3d is another application 
of the standard 2-station diagram. 
None of the controls will operate 
unless the float switch is closed. 
If the pump is on automatic con- 
trol, all stop buttons (even at the 
control center) are ineffective. The 
standard plant system calls for the 
amber light to burn all the time a 
motor is set on automatic control. 
Normal operation of pumps in this 
particular process is automatic. 
Liquid must not be drawn down 
far enough to cause an air lock 
in the piping. Overflow is not a 
problem. 

Fig. 3e is a simplification of Fig. 
3d as applied to a sump pump. The 
only manual control is by means of 
the selector switch, or by opening 
the circuit protective device at the 
main control center. 


An Alarm System Has Cascaded 
Controls 


A unique combination of audible 
and visual alarms warns of high 


liquid level in a battery of tanks. 
A horn gives indication for a group 
of tanks, and a flashing red light 
points out an individual tank. 

Since a sufficient number of re- 
lays were already on hand, the 
chosen arrangement was deemed to 
be more economical than some 
other alternates considered. For 
each tank, the alarm and control 
consisted of a pair of probes, relays 
and the light. For a group of 
tanks, there were installed a horn, 
a double pole switch, and a relay. 
A flasher was common to the entire 
system, 

Fig. 4 is a skeleton diagram 
from one tank to the flasher. The 
liquid completes the 24-volt circuit 
from the first relay, which causes 
the operation of the second relay. 
One contact in the second relay 
turns on the red light. The other 
energizes the horn and a relay. 
This starts the flasher which 
causes blinking of any and all red 
lights which may have been con- 
nected at the time. 

Fundamentally, all the equip- 
ment operates at 120 volts. The 
24-volt circuit comes from a trans- 
former inside the relay. When the 
low-voltage circuit is closed, the 


(Continued on page 279) 
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TEST-PROVED 
MAINTENANCE 


for heavy-duty 
manufacturing 


MAIN OUTDOOR SUBSTATION receives 33-kv primary cur- 
rent through underground utility feeders, transform it to 


4600-volt for underground distribution into plant 


Manufacture of heavy-duty earth-moving equipment is an oversized pro- 
duction assignment. Power consumption is impressive; control is manda- 
tory; distribution must be positive. Emphasis, therefore, is upon continuous 
operation and upon a take-nothing-for-granted maintenance department 
backed by test-proved methods and techniques. 


ENERAL Motors’ Euclid Divi- 
sion plant in Cleveland, Ohio 


totals 54 acres under a single 


roof, and its power demand calls for 
the output of eight 650-kva sub- 
stations. Also, due to the extreme 
size and weight of some of the 
parts being machined and as- 
sembled, much of the production 
equipment is considerably over- 
sized by normal standards. 


Rugged Equipment 


For example: one of several 
electrically-operated press brakes 
develops a pressure of 2200 tons 
to form 90-degree bends in 30-ft- 
long #-in. thick steel plate. There 
are also a shear for 1-in. plate, two 
track-mounted 8-ft radial drills, 
two cold saws, two automatic torch 
cutting machines and 75 electric 
arc welding machines for body- 
assembly. For lifting and shifting 
materials, the plant boasts 110 
electric cranes: 67 jibs having 
capacities up to 2 tons, 32 semi- 
gantrys ranging up to 74 tons, and 
11 overhead travelling cranes rated 
up to 25 tons capacity. There are 

MAINTENANCE PLATFORM, raised and moved around plant by f : 
ate. Gene ie equlened with ledder, tools and equioment tray also numerous special hooks, grap- 
facilitate medium-level repairs and inspection ples and other devices used to 
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ENCLOSED PAINT SHOP is equipped with downdraft water WORK CAGE oat end of Skyhook boom, controlled by mainte 
walls, updraft air system for central pits, explosion-proof light nance worker carried therein, can be raised or extended in any 


ing units and motor-operated doors between section ] tion for distance f 40 ft from its mobile base 


handle plate and bar stock, while 
16 motorized fork-lift trucks pro- 
vide additional facilities for shift- 
ing materials stored in containers 
or on pallets. 

Final inspection of products is 
performed at a test stand, having 
a 10,000-cfm air exhaust system 
to keep the atmosphere free from 
exhaust fumes, while final as- 
sembly of the many earth-moving 
equipments is completed as an end- 
less-chain pulls units along a 220- 
ft line at a steady 6-fpm pace. 

After assembly, vehicles are 
cleaned, spray-painted and touched 
up in a 180-ft-long drive-through 
3-section booth; each section 
equipped with a separate high-ca- 


, : JEEPS, equipped with ladder racks, tool and stock bin 
pacity (up to 96,000 cfm) down 


are used throughout 


the plant. Al ised extensively are cl ‘ 
draft air exhaust system, water ft + , 


juipped with carrying racks 
ck ) not e work bencrhe 
curtain walls to collect paint spray 
and fumes, explosion-proof light 
ing and electrically-operated doors 
Central 6-ft deep pits in these 
booth are alst pre vided with sepa 
rate up-draft forced-air systems to 
prevent paint from settling on men 
f vehicles 
ides of 
incan 
cente! 
level, 20 
and recessed 
nits are in 
15 degrees to 
venicies being 
and pit lights 
re guard 


33-kv Primary Power 


und verti 
> ‘ ; ‘ ; 

Primary po for this plant is pivot post wer wt 
received at yutdoor pad rtment 
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by fusible 
bitant 





ternperature rise. Fusible 
of C02 


tank just above solvent level 











operation 





















mounted fence-enclosed substation 
(via underground utility feeders), 
where three oil-filled air-cooled 
transformers step 33-kv current to 
the plant-distribution level of 4600 
volts. Power is carried at this level 
into the plant’e main pull box 
(again via underground ducts), 
then upwards to roof-truss eleva- 
tion where feeders in conduit radi- 
ate to the eight previously-men- 
tioned overhead substations. 

Each sub combines a 500-kva 
power transformer (stepping cur- 























































































































rent to 220 volts) and a 150-kva 
unit for lighting purposes (at 
115/230-volt), with substations 











grouped together in twos so that 
four transformers are available to 
handle all power and lighting re- 
quirements in each two of the 
plant’s eight 70-ft-wide 400-460-ft- 
long bays. 

From these substations, current 
for through 
manufacturing areas via busducts 
(separate runs for normal uses and 
for 















































carried 





power is 























automatic 
while 


electric-welding 
circuiting for 











equipment), 




























































































AUTOMATIC electric welders speed fabri- 


cation of truck bodies, provide high-quol- 














ity workmanship and insure uniformity of 





finished products 
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SOLVENT TANK has grovity-closing metal cover, held open 
link thot melts when subjected to sudden or exor 
element 
system having vents positioned inside of 


Mum = 


likewise controls 





lighting is continued via cable in 
conduit. 


Mercury-Incandescent Lighting 


Lighting inside the plant is fur- 
nished by a combination of 400- 
watt mercury-vapor and 1000-watt 
incandescent lamps in standard 
twin RLM reflectors; these 2-lamp 
assemblies mounted in a 16-by-20- 
ft pattern at an elevation of 33 
ft to provide average illumination 
intensities of %5-footcandles on 
working planes. 


For outdoor illumination, 132 
tower-mounted floodlights are 
mounted atop six 65-ft poles 
located in the storage area 


(grouped as 24- or 18-light units), 
while numerous additional flood- 
lights are positioned along para- 
pets of the main building. All re- 
flectors are polished aluminum 
while (depending upon purpose 
and effective throw of lights) glass 
cover panels are either clear or 
stippled. 

All tower lights are controlled 
from a pushbutton station located 
in the plant’s main gatehouse; six 
lights on each tower remaining on 
all night for basic protective pur- 
poses, while the remainder are 
turned off at the completion of the 
second work-shift. Current is de- 
livered at 4600-volts to the base of 
each tower, where it is stepped to 
utilization level by separate 3- 
phase wye-connected transformers. 

Stacks of metal parts being 
stored in this outside area fre- 
quently extend to heights of 14 ft, 
yet, due to the high mounting and 
careful aiming of floodlights, the 
light distribution is fairly even 
and shadows are at a minimum, 
thereby providing adequate illumi- 
nation for both working and pro- 
tective purposes. 
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LIGHTING TOWERS in exterior 10-acre storage area support 
up to 24 floodlights each; are electrically served by 4600-volt 
underground feeders; have individual transformers, twist-lock 
115/230-volt power outlets and walk-in 2-way communicao- 
tion booths 









While on the subject of these 
lighting towers and transformer 
stations, it is of added interest to 
note that each such station is pro- 
vided with a weatherproof power 
receptacle so that 115/230-volt cur- 
rent may be readily available 
throughout the storage yard when 
so desired for use of power tools 
or other equipment. Each station 
also has an open walk-in sound- 
suppression booth containing 2- 
way communication equipment 
that links yard personnel with in- 
side operating and maintenance 
centers. Blanket paging of outside 
men is by means of multiple weath- 
erproof trumpet speakers (mounted 
on tower masts 20 ft above ground) 
that may be distinctly heard in all 
sections of this storage area. 

This outside equipment aug- 
ments the plant’s overall communi- 
cations system which, in addition 
to interior PA speakers for paging 
and announcements, includes nu- 
merous talk-back stations, audible 
and illuminated signals, plus intra- 
plant dial phones. 


Inventory Records and Storage 

Maintenance of motorized pro- 
duction equipment, cranes and 
welding units, distribution and 
control components plus all light- 
ing, is performed by a basic 9- 
man crew assisted, when necessary, 
by additional specialists and con- 
tracted labor. Scheduling and di- 
rection of maintenance work is 
from a_centrally-situated office, 
storage and repair center, where 
constant attention is focussed upon 
accuracy, speed and efficiency. 

In the interests of those objec- 
tives, considerable thought has been 
devoted to the arrangement and 
maintenance of inventory stock, 
motor records, regularly scheduled 














FLOODLIGHTS have polished aluminum 
reflectors and either clear or stippled 
glass covers, depending upon purpose of 
light, type of beam and distance of throw 
each bank remain on all 
night to provide basi 


Six lamps in 


ecurity 





MOTORIZED endless chain pulis hefty 50- 
ton 600-hp truck along 
final 220 ft of assembly line in Euclid’s 


mammoth manufacturing plant in Cleve 


earth-moving 


4 


lar 





emergency work histories, 
test data, wiring dia- 
grams and blueprints. Any changes 
in these records are entered 
promptly, thereby keeping refer- 
ence files eonstantly up-to-the-min- 
ute. A complete file of mainte- 
check-lists and routines is 
also kept in book form so that elec- 
tricians may study or refresh their 


plus 
electrical 


nance 


memories when they called 
upon to analyze some of the less-fre- 


quently-encountered mainte- 


are 


plant 
nance problems. 
Since 8000 electrical re- 
are carried in 
Kardex index is 
identify and 
indicate 
numbers, and to 
This index 
to a perpetual in- 


over 
placement 
stock, a 
kept to quickl) 
cribe these 
age rack or 
record bin 
is in addition 


items 
separate 
de- 
parts, stor- 
bin 
locations. 


ventory which records parts, their 
pro- 
gressive purchases and withdraw- 
residual 
preferred 


respective catalog numbers, 
stock, 


and dis- 


als, amounts in 


brand names, 
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KARDEX file is kept constantly up to date 
in order to accurately identify and locate 
over 8000 
thot 


purposes 


electrical replacement items 


ore kept in stock for maintenance 


30-FOOT LONG press brake, developing 
2200-ton working pressure to form 90- 


degree fold in %-in. steel plate, symbo 


izes magnitude of oversized production 


used in th plant 


equipment 





tributors’ phone numbers, discount 
schedules, warrantees and delivery 
procedures. 

In addition to for small 
numerous special racks 
have been constructed from bolted 
or welded pipe or angles to hold 
For example, ladders 
of all lengths are stored in vertical 
rack tiers on a welded-angle frame. 
Conduit is welded A- 
frame racks, with supporting arms 
protruding from frames at 18- 
inch height-intervals. Large cable 
reels stored on racks formed 
perforated angles to- 
gether in a variety of arrange- 
ments, and small reels are stored 
on spindles extending from walls 
or secured to lower flanges of 
overhead beams. Special reel racks 
have also been constructed on pal- 
lets, so that reels may be lifted, 
moved around the plant as needed 
and raised for convenient elevated 
use by a fork-lift battery-operated 
truck. Since the summation of this 


Dins 
parts, 


larger items. 


stored on 


are 


by bolting 











NOVEMBER, 1956 


PERPETUAL INVENTORY cords, kept on 


each item, list parts by name, catalog 
number, description and purpose, their 
progressive purchases, withdrawals and 


residual levels and the distributor 











COMBINATION incandescent 
lighting for factory areas is provided by 
tandard RLM polished-aluminum twin 
reflector units mounted at truss elevation 
Maintained illumination is 35 ft-c 


mercury 





equipment constitutes a consider- 
able weight, much of it is stored on 
a metal-plate balcony which is 
serviced by a travelling crane and 
illuminated by mercury-vapor 
luminaires. 
Maintenance Center 

At this same maintenance 
center, equipment is available for 
testing and repairing all types of 
motors (except for rewinding), 
controllers, lift trucks and various 
electronic devices. For example, in 
the lift-truck area, a very practical 
steel work-bench has been con- 
structed around the vertical pivot 
post of a 2-ton jib crane. This 
bench supports such equipment as 
a grinder, lathe and sparkplug 
cleaner; it is equipped with 115- 
and 230-volt single-phase polarized 
twist-lock 3-prong grounded plug 
receptacles; is locally lighted by 
arbor-mounted industrial 3-lamp 

(Continued on page 194) 
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ROLLER-TYPE HANGER is 


roll-in method 


the key to 
Wedge-shaped ball-bear 
ing rollers ride V-slots in duct case. Wire 
yuard in center holds tow cable, spreads 
yen when duct hits lever to release cable 
and guide duct onto rollers. | 
above hanger is 


oped cable 


spacer cable between 


hanger: 


IGHTING trolley duct and indus 

trial fluorescent fixtures are be 
installed in than half 
the time formerly required for this 
Ly pe of And 
from a 
that 
line of 


less 


ing 


tem electricians 


are doing it single-station 


york platform requires only 
duct 


efficiencies of 


one position pet 
Installation 
the direct result of 
Method”, latest 
contribution — of 
head of Motor City 
tric Co Detroit, 


thi 
the 
job mech 
Fred 
Klee 
staff of 


order are 
“Somes 

anization 
somes, Ny 


and hi 


DUCT SECTIONS or 


» tre 


ked prior t 


iong 


Contractor-Designed 


ROLL-IN 


SYSTEM 


FOR TROLLEY DUCT 


... Cuts circuit and fixture installation time by 50%. 
“Somes Method” uses roller-type hangers and a 
single-station work platform. 


engineers who are always seeking 
quicker methods of installing better 
electrical systems. The tech 
is essentially a “roll-in” sys 
tem developed after some two years 


new 
nique 


of field study and experimentation 
by the electrical construction firm 
the 
inverted-U, suspen 
hanger with horizontal, 
wedge-shaped, ball-bearing rollers 
at the end of the vertical 
fingers. The rollers were designed 
pecifically for the General Electric 


sasic component of 


method is an 


new 


sion type 


two 


PRE-ASSEMBLY of 
have 4 nad front 
upling 


ternpiate pattern 


f platform elevator 
atter 


Type LTG Busway since the con- 
of the duct enclosure 
provide a V-shaped slot on each 
ide in which the hanger rollers can 
ride to provide the roll-in feature 
while supplying the major support- 
ing means. 


tours steel 


Although the roller-hangers are 
the key to the new technique, the 
man-hour economies 
are dependent upon the overall in- 
stallation 


specific 


experienced 


technique employed on 
This involves such 
equipment as: rolling 


jODs. 


additional 


juct ctions is 


Here 


done on rolling table in 


mechanic tightens mechan 


having inserted fixture hook 











Motor Driven Hoist 
and Fixtures from f to platform 
Each tength of busway is placed 

on roller-type hangers then joined 
mechanically and electrically to 
preceding length 

Simultaneous, fixtures are hung from 


and plugged into Dusway 


A mechan » electrical driven 
winch ¢ lly draws busway with 
ts lighting fixtures through the 
roller-type hangers until the entire 
system is ts predetermined place 


sntinua 


tht 
| Skyy 


SOMES BUSWAY INSTALLATION METHOD 


Y rey 
|b ear 


SOMES METHOD of roll-in trolley duct installation is an integrated sequence operation incorporating (1) an assembly bench; 


(2) electric elevator; (3) one-position work platform; (4 


line of duct complete with attached fixtures 


roller type hangers 


The 
integrated 
operations keyed 
flow 


assembly tables; motor-driven ele- Somes Method 
vator to raise duct and fixtures to 
the work platform; pre-assembly of 
fixture hangers and duct couplings; 
hand or motor-operated winch and 
tow cable to pull in the assembled 
duct with at- 
tached fixtures. used on Motor 
City Electric the complete 
method approaches assembly-line, 
mass-production has 
allowed 4- and 5-man crews to in- 
stall duct and fixtures at 16-ft- 
per-minute clip 


is a closely 
sequence of individual 
to a continuous 
of pre-assembled components 
to a platform crew. Here final me- 
chanical and electrical connections 
transform sectionalized units into 
long duct runs complete with fix- 
tures. A winch and tow cable pulls 
the assembled trolley duct through 
the roller-hangers until the run is 
completed. All that remains to 
install the home runs to the pane! 
and energize the circuit. 


sections complete 
As 


jobs, 


techniques; 
is 


a 


ELECTRIC ELEVATOR 


fixtures 


raise duct ections 


TOW CABLE is 
When 


pen 


assembled 


of 


and 


in pre equence to crew on top work clip is ck 


to release 
U-bolt 


platfe rry Crew ini r ele emble duct 


thi 


vator i hang 


and connects flu fixture trory positior ever 


and (5 


inserted in wire clip between hanger 


fastens 


winch and tow cable to pull in assembled 


With the exception of hanger in- 
stallation, all operations are cen- 
tered around the work platform, 
which remains in one position dur- 
ing the installation of a complete 
duct run. It is then moved to the 
next line of duct for a repeat se- 
Normally, the platform is 

at end of the run, 
Experience proves that 500 ft to 
600 ft of duct, with fixtures at- 
tached, can be pulled in with a hand 
winch. As longer runs increase the 
weight, power winches can be used. 


quence, 


-tationed one 


rollers 
It 
hits clip 


ed (open in photo) it supports cable 


of 


hanger 


cable when lead section duct 


spacer cable to rod 











































































FIRST SECTION of 


erted in roller 





trolley duct is in 








anger Heavy channel 








c oupling 





at right connects only first two 
































engt f luct to provice rigid 20-ft 
ead sectior Tow cable is fastened to 
head’ attachment at other end of duct. 
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COUPLING TWO duct sections on work 


platform, Electrical « 
vided by telesc« 

















nnection is pro 








ping spring clip; mechani 
four-bolt 


at bottom Tw bolts at 





cal connection by tee! coupling 
right 
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tightened when duct end 
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HANGING FIXTURES (8-ft. fluorescent 
units) to pre-assembled hooks on duct 
Note how hanger rollers nest in duct slots 














As sections 
added, 


through roller hangers 


and fixtures are progressively 


duct line 








winch sembled 





pull Q 
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On exceptionally long runs, the 
work platform can be positioned in 
the center of the run and assem- 


bled duct can be pulled-in in each 
direction. On one job with 200-ft 
duct run Motor City engineers 
noted that two men were installing 
the duct without benefit of the 
winch and tow cable. They were 
pushing the line of duct through 
the hangers 

Actual sequence followed on typi- 
cal installation is as follows: 

1. The trolley duct is unpacked 
and placed, continuous-slot upward, 
on a rolling assembly table. 

2. Fixture supporting hooks are 
installed on duct sections according 
Mechanical 
added to 


to template spacing. 


couplings are also each 
duct section. 

3. Fixtures are unpacked, lamps 
and plug-in connections added and 
the units made ready for installa- 
tion, 
and duct 
sections are raised, in prearranged 
sequence, to the work platform by 
an electric lift. 


4. Completed fixtures 


5. Duct sections are connected 
electrically and mechanically at 
the work platform. Fixtures are 


mounted and connected. 

6. As duct sections are progres- 
sively added, the duct line is pulled 
through the roller-hangers by the 
winch and tow cable. 

7. When the duct run is com- 
pleted, a dummy section of duct is 
removed and replaced by a connec- 
tion box and the 


home run is in- 
stalled to the distribution panel. 
When this is completed, the duct 


line with its fixtures is ready to be 
energized. 

Normally, a 5-man crew is used. 
One man is stationed at the tow 
winch; one man at the elevator to 
load the pre-assembled duct 
tions and fixtures; three men on the 
work platform to unload the ele- 
vator, connect the duct and hang 
the 8-ft fixtures. 

The hangers, of course, must be 


8eCc- 


installed before the duct installa- 
tion sequence is started. Actual 
mounting methods vary with the 


specific job. Where possible, Motor 
City engineers prefer to have the 
men install them “from topside” be- 
fore a roof deck is added to the 
steel work. Here, mechanics work 
from a rolling cart (labeled “flying 
carpet” by the men) whose flanged 
wheels ride the steel purlins. This 
works well on large-area, flat deck 
construction. Where this is not pos- 
sible, hanger units can be installed 
from the underside with men work- 
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ing on rolling scaffolds or ladders. 
Choice of method depends upon the 
job conditions. 

Hangers are normally installed as 
a complete unit—suspension rod 
and roller assembly. They can, if 
necessary, be installed in two steps 

rod first and roller assembly later. 
In either “spacer cable” is 
fastened to each hanger. 
This is a galvanized, stranded steel 
cable connected at each rod to pre- 
vent sway parallel to the duct line 
and eliminate possible misalign- 
ment of hangers when the duct run 
is pulled in. 


case, 


always 


Advantages Gained 


To date, some 80,000 ft of 50- 
amp, 2- and 3-pole Type LTG duct 
with 8,000 to 10,000 fluorescent fix- 
tures have been installed in this 
Most of the work was 
done in automotive plants in the 
Detroit More Somes Method 
installations are being specified and 
are on the drawing boards. 

The roller hangers and other 
equipment used with this technique 
are available to anyone who installs 
the Type LTG, G. E. duct. Mr. 
Somes has applied for patent cover- 
age of method and related equip- 
ment and General Electric Co. has 
obtained the right to supply the 
necessary equipment through its 
normal distribution channels. 

Man-hour economies to the con- 
tractor employing this _roll-in 
method are quite evident. In fact, 
on one large project, several elec- 
trical contractors figuring a pipe- 
and-wire lighting installation were 
asked to give an alternate bid on 
this technique, using the trolley 
duct. The alternates were lower 
than the original bids. In addition 
to lower cost, the owner would get 
the added flexibility of the duct sys- 
tem. 

There are other advantages to 
both contractor and owner. The 
one-station work platform leaves 
the rest of the floor area free for 
installation of machinery or other 
activity. The amount of scaffolding 
a contractor must use is substan- 
tially reduced. The work load on 
the mechanics is much less. 

The whole field of plant relight- 
ing is opened up by this technique. 
With the one-station work area, re- 
lighting can proceed without dis- 
rupting normal production. While 
no jobs of this type have as yet 
been installed, Mr. Somes is confi- 
dent that such relighting can be 
done quicker without overtime. 


manner, 


area. 
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ALCOA... 
WESCO 





Aicoa and Wesco team up to offer 

a bonus for business that can't be beat! 
Here's what you get when you specify Aicoa 
and funnel your orders through Wesco. 


A single source for all your aluminum conductors 
7 and aluminum accessories; undivided responsibility, 
less paper work, fewer problems of coordinating 


delivery schedules. 


2 A complete line of aluminum conductors and 


aluminum accessories made for each other... 


designed, engineered and produced by the 

world's most experienced manufacturer. VAAN 
ALUMINUM COMPANY OF AMERICA, ; 

2319-L Alcoa Building, Pittsburgh 19, 

Pennsylvania. 


source... 


and a 
complete line 


Always use Alcoa” Aluminum Accessories with 
aluminum conductors. 


THE ALCOA HOUR 
" ” ‘ 
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COMPONENTS for the wiring o j ni e laid WIRES for sound ervo, intercommunications and curtain control are 
embly at Oyster Ba yan t ted ind laced together 


Pre-packaged Cinerama units insure 
—with Sealtite flexible, 


suckstage Cinerama is as fabulous as the 3-dimensional pic 
tures out front. The units now being installed throughout 
America and around the world are at tually pre assembled 

shippe d ready-to-install comple te with thousands of feet 
of wiring protected by American Sealtite flexible, liquid 
tight conduit 

Each unit is designed for either outdoor or indoor us« 

Tough moistureproof Sealtite protects sound, servo, inter 
communication and curtain control cable from weather 
hields against electrical interference, he Ip ive installation 


time and guards cable from wear and teat 


Outlasts metal... costs less to install 
In steel mill salt plants refinerie ind dozens of other in 
dustries, too, manufactures ire using this flexible conduit 


in long runs more and more often to re place rigid conduit 


STAGE SPEAKER RACK ‘ " i | tect t CURTAIN CONTROL 


tite \ ‘ » hittin len " erlbole Seultite 1 ead tor 
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NEXT STEP: call \ in Metal Hose | COMPLETED calli with liquid-tight connector ittached to the 
ble. | | Coaltite sclaait 


against wiring failure 
liquid- _ conduit 


It eusicl | Oo} il] ( 7 cially in cramped pace 
ind ich ill 


actu ynuitha re metals in moist or Corrosive atmo My 
phere 
Where to get Sealtite - 
Electrical wholesaler tock Py pe U.A. and E.F.' 


Sealtite 
flexible liquid-tight 


TYPE U.A 
Be cer 


duit in easy-to-handle coil 


i er pr ite wiring against moisture 
il di rrosive turn ~< itive round is afforded 

tain vou ask for md the quality conduit that’s marked vl copper « nductor inside the conduit 

Sealtite on the ver. B itin long length 


sand cut it on the 
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Amazing moisture resistance «! A 


When you can’t keep cable out of moisture 
New insulation keeps moisture out of cable 


Exceptional moisture resistance is provided by Anaconda Type AB butyl! insulation. 
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SIGNALING EQUIPMENT? 


ou name it 
- we have it | 


When you need signaling or telephone equipment for a 
job, you can get everything you need from Auth; you 
don’t have to shop around. And when you offer Auth 
equipment, your customer knows heisgettingatop brand, 
installed in many of the finest projects in the country. 





All Auth equipment is designed to make installation easy 
and save the contractor valuable man hours. It requires 
a minimum of servicing and maintenance. For complete 
literature on the Auth line, write to: Auth Electric 
Company, Inc., Long Island City 1, N. Y. 
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FOR YOUR CUSTOMER'S SATISFACTION...INSTALL 


eee ee ee ea 


Explosion-proof electrical equipment is more important 
today than ever before. Manufacturers of material han- 
dling equipment are adding explosion-proof switches and 
connectors to machines to be used in hazardous areas. 
And, an ever increasing number of industrial plants are 
almost entirely equipped with explosion-proof electrical 
equipment. APPLETON ’s full line of explosion-proof 
equipment offers you the Opportunity to capture your 
share of this new and lucrative market. You need never 
miss an electrical installation job with APPLETON, 
because APPLETON is... 
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Also Manufacturers of Malleable Iron 
— f ; Unilets & Covers 
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APPLETON 39 ie0 die COMPANY 1704 Wellington Avenue, Chicago 13, Illinois 
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WATERPROOF. Bermico’s water ab- 
sorption factor is extremely low— its 
insulation factor extremely high, even 
under toughest conditions. 


ACID RESISTANT. Resistant to soil 


acids and alkalies, Bermico Condvit is, 
itself, chemically inert. 


SMOOTH INSIDE BORE. Quick and 
easy cable “pull throughs”—without 
danger of abrasions—when you're 
using Bermico inspected conduit! 


UNIFORM. Four rigid factory inspec- 
tions guarantee Bermico’s uniformity of 
dimensions, specifications and quality. 


, NO SPLIT COUPLINGS. With Bermico’s 


specially designed couplings, you end 
the expense—the loss of time required 
to replace broken couplings. 


STRONG. Bermico Conduit is engi- 


. neered to take the shocks and stresses of 


transport... the heavy loads imposed 
during installation. 


7 TIGHT. All joints are precision milled 


& 


for light, speedy, installations. 


EASILY HANDLED. So light in weight 
that one man can carry several 8-foot 
lengths at once—lay more per work- 
ing hour. 


Production facilities and schedules are geared to assure prompt shipments 


Distributed by 


WESTINGHOUSE ELECTRIC SUPPLY COMPANY 


Offices in all leading cities 


For best cable protection, be sure to specify 


BERMICO FIBRE CONDUIT— A PRODUCT OF BROWN COMPANY 


Mills: Berlin and Gorham, N. H.; Corvallis, Ore. 


For Competitive Prices—Call WESCO—for Quality Electrical Supplies and Service 
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“Our Production 
schedule was 
frequently disrupted 
by needless 
shutdowns on a 
line of motors... 


until we changed 


to Fusetron Fuses”’ 


CHIEF ELECTRICIAN, 


‘t= 


James E. Davis, 


NORTHWESTERN GLASS COMPANY 
SEATTLE, WASHINGTON 


JAMES £. DAVIS 


“Ordinary 500 amp. renewable fuses were 
blowing frequently in a 1000 amp. switch 
that controls a line of motors ranging in sizes 
up to 150 hp. 


“We work on a tight production schedule, 
so these shutdowns with men and motors 
standing idle were costing us a considerable 
amount of money and trouble. 


“As chief electrician, the problem was 
‘thrown in my lap’. 


““A study of the situation indicated that 
harmless surges were causing the fuses to 
blow. 


“We figured that the long time-lag of 
Fusetron dual-element fuses might correct 
the trouble. 


“They were installed in 1953 and the 
original Fusetron fuses are still in service. 


‘“‘We think this is quite a record because 
the switch is loaded to capacity 24 hours a 
day 7 days a week, only Christmas and 
July 4th excepted.” 




















Here’s why Fusetron Fuses 
give all purpose Protection 


A fuse link combined with a thermal cutout 
the result, a fuse with tremendous time-lag 
and much less electrical resistance and an 


interrupting rating in excess of 100,000 amps 


They have the same degree of Underwriters’ 
Laboratories approval for both motor-running 
and circuit protection as the most expensive 


dev ic es made 


Made to same dimensions as ordinary fuses 
FUSETRON Fuses fit all standard fuse 
holder 


Obtainable in all sizes from 1,10 to 600 
amperes, both 250 and 600 volt types. Also in 
plug types for 125 volt circuits 


Their cost is surprisingly low. 


Write for bulletin FIS. 


THOMAS F. CURRAN 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS., 
USE BUSS Hi-CAP FUSES... 


handle « 


growth 


They « be coordinated with Fusetror 
feeder and branch circuits to limit fault ou 
to circuit of origir 


Write for bulletin HCS. 





FUSETRON DUAL-ELEMENT FUSES DO 
MORE THAN ELIMINATE DOWN PERIODS 
CAUSED BY NEEDLESS BLOWS... 


They Provide 10 Point 
Protection.... 


] High iterrupting Capacity protect against 
heaviest short-circuits. Have proven on tests to 
open safely on circuits set to deliver in excess of 


100,000 ampere . 


Protect against needles blows caused 


} 


ive heating lesser resistance results 


¢ ler Operation 
{t against necad 
s overload 


thermal protecuotr for panel 


he iting 


Give DOUBLI 
thre { ¢ tra cost 
Protect motor ivan 
pha nt 
Make protection of small motor imple 
Inexpensive 


Protect coils, transformers and solenoids ag: 


| 
pDurnout, 


Play Safe! install FUSETRON 
dual-element Fuses and BUSS 
Hi-Cap Fuses throughout entire 
Electrical System! 


BUSSMANN MFG. COMPANY 
(Division of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO. 


TRUSTWORTHY NAMES IN 
FLECTRICAL PROTECTION 





HOW TO CUT) 
POWER DISTRIBUTI N 
15 TO 25% 
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Investigate the benefits of aluminum bus duct—new from Westing- 
house. Because it’s aluminum you save from 15 to 25% in initial cost. 

The same top quality and performance, heretofore obtainable only 
with copper, is guaranteed —thanks to the new electroplating process 
which Westinghouse uses to eliminate the dangers of high-resistance 
splices for all time. 


Initial cost savings are not the only benefits. This duct handles and 
installs faster becauge it’s as much as 35% lighter. And it’s pre- 
fabricated in many standard shapes, allowing you complete design 
freedom. Call or write today to Westinghouse, Box 868, Pittsburgh 
30, Pennsylvania, for the new book about aluminum bus duct, the 
modern way to distribute power, B-7003. J-30221 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 
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WHAT? 
“AB-I’s cost less than 








YES! 


In many cases Westinghouse AB-I circuit breakers do. 
And check the other concrete benefits that safety switches 
can’t match. 

You realize definite reductions in wiring costs: be- 
cause the enclosure is installed first and unit breaker 
wired latet, there is no obstruction to pulling wires. At 
the present-day electrician’s rate of pay, this adds up to 
real dollar savings. 

In order not to tie up your capital until breakers*are 
actually needed on a job, you may purchase the enclo- 
sure only, Westinghouse unit breakers are sold separately 
for your convenience. 

Don't these reasons prove to you that Westinghouse 


AB-I breakers are today’s best circuit protection buy? 
)-30222 


WATCH WESTINGHOUSE! 


WHERE 81G THINGS ARE HAPPENING FOR You! 
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The Westinghouse Type M=-only fully rated 
800-ampere, molded-case circuit breaker... 


Saves 3/4 cost of larger devices 


Over a year of customer use, as an alternative to 


larger 800-ampere protective devices, has 


proved the economical advantage of the West- 
inghouse Type M AB De-ion 


Whether you use it singly enclosed or in a 


circuit breaker. 


switchboard, you'll find it can save % the cost 
of a larger air circuit breaker. Space or mounting 
economies may run the savings even higher 
such as the use of this design in building com- 
pact distribution panelboards. 

Though the smallest device of its rating, the 


new model will carry its full current rating in 


normal ambients even when enclosed—some- 
thing other thermal devices cannot do. This 
feature of ambient compensation is useful in 
applications where standard units might unduly 
penalize system capacities. Both the Westing 
house frve 800-ampere alternate and the standard 
thermal magnetic trip types are U.L. listed. 
You owe it to yourself to get all the facts on 
the Westinghouse Type M circuit breaker. Get 
‘em today trom your local Westinghouse sales 
office—or write direct to Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
}-302'4 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING FOR YOU 
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AB.-I’s eliminate the 


replacement nuisance? 














FOREVER. And in many cases Westinghouse AB-] 


circuit breakers actually cost less than safety switches 


A flip of the handle restores power immediately 
after faults. With nothing to replace there is no time 
delay, no maintenance expense. There is no stock of 
replaceable devices to maintain—tying up valuable 
floor space. No need for capital investment to acquire 
such a stock 

Westinghouse unit breakers and enclosures are sold 
separately, for your convenience. Buy and install them 
as desired 

AB-I circuit breakers are the modern successor to 
the fused switch. Can you afford not to use Westinghouse 
AB-I circuit breakers? For further information ask 
your Westinghouse distributor for Descriptive Bulletin 
30-250 or write Westinghouse, P. O. Box 868, 


Pittsburgh 30, Pa ).40225 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vou! 
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TRI-PAC 100 AMPERE 


100,000 amps gets a new boss— 
the Westinghouse Tri-Pac breaker 


The new Westinghouse Tri-Pac breaker is the 
smallest protective device for electrical circuits 
where 100,000 amps can be poured into faults. 
It is the most practical and economical solu- 
tion to the constantly increasing interrupting 
requirements of network systems and those 
fed by large transformers. 


Co-ordinated triple circuit protection—ther- 
mal, magnetic, and current limiting —combines 
the inherent advantages of both the molded 
case breaker and fusible current limiters. The 
breaker trip portion of the Tri-Pac handles 
overloads and moderate faults, eliminating 
fuse replacement. On higher currents, the cur- 


rent limiters in Tri-Pac trip before the breaker 
portion, insuring the prompt protection re- 
quired at high currents. 


Tri-Pac costs much, much less than large air 
current breakers of equivalent rating and pro 
vides more safety and convenience than 
switches combined with fusible elements. New 
Tri-Pac breakers insure positive protection 
against all system current faults—large or 
small—at a new and greater economy. 


A Westinghouse sales engineer can show you 
additional reasons why the new Tri-Pac break- 
er is your best buy for powerful circuit system 
protection. Call him, today. J-30216-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR vou! 








Pro oe nen eer te Mens 























WHAT? 











AB-I’s put machines 


back to work immediately? 





LIKE LIGHTNING. And in many cases Westinghouse 
AB-I circuit breakers cost less than safety switches. 

With no fuses to replace, no waiting for authorized 
personnel to correct the fault, anyone can restore service 
A flip of the handle does it. If the fault lingers, the exclu- 
sive De-ion" arc quencher goes into action again 

Can you afford the lost production, the lost profit caused 
by down time, even temporary down time caused by harm- 
less overloads? When fuses blow, temporary faults take 
just as long to correct as serious ones 

AB-I circuit breakers are the modern successor to the 
fused switch. No other protective device can match 
Westinghouse AB-I's for performance, quality and economy 
For further information ask your Westinghouse distributor 
for Descriptive Bulletin 30-250 or write Westinghouse, 
P. O. Box 868, Pittsburgh 40, Pa. J-30220 





No. 9755 : | No. 5694 


New Cord Grip New “Fiberite Face’ a New Cord Grip New “Fiberite Face” 


No. 5294 
New Cord Grip New “Fiberite Face” 


3 New Bryant Cord Connector Bodies 


Take Full Range of Wire Sizes (.296 to .625 in.) 


For use in industrial plants, steel mills, ship- 





Use New Cord Connector Bodies With 
These Bryant Caps Which Also Take 
— Full Range of Wire Sizes (.296 to .625 in.) 


yards, garages — wherever there’s rugged 


These all-new Bryant molded rubber cord con- 


nector bodies for the first time permit using the 
CONNECTOR No. 9755 


wide range of wire sizes needed in heavy-duty . 
fits Cap No. 9754 


installations. Built to “take it’, this new line 
should be used with the companion caps shown 
at right 


CONNECTOR No. 5294 
fits Cap No. 5266 





B 


THE BRYANT ELECTRIC COMPANY CONNECTOR No. 5694 
‘ : fits Cap No. 5666 
Bridgeport 2, Connecticut 


Chicago * Los Angeles Ce) 





CRESCENT 


ad 


ABC ARMORED CABLE, TYPE ACT 


With Improved Features 
EASIER e QUICKER e SAFER 


— PLASTIC INSULATED CONDUCTORS are clean, easy stripping, with solid, 


clear colors, and minimum diameter for easier installation in boxes. 


> | PAPER TAPE which is tough, moisture-resistant yet easily removed, gives 
protection to the insulated conductors. 


$e INSULATED BUSHING for protection against sharp ends of armor, furnished 


Pl with each coil of cable. 


~~ BOND STRIP UNDER ARMOR is used in all sizes. A flattened aluminum bond- 
ing wire in contact with the under side of each convolution of the galvanized 


steel armor assures a permanent, low resistance through armor to ground 


_2hr PREFABRICATED BREAKING LINES. At intervals of every 12 inches on 
CRESCENT ABC Armored Cable you will find a small cut mark. This cut 


mark shows the location of a prefabricated breaking line inside the armor. 


Only a few short strokes of a hacksaw guided by the cut mark are required 
to cut through ONE outer ridge, and a bend by hand severs the armor. By 
actual test, this saves 30% of the time ordinarily required. A clean separa 
tion results, with no sharp edge. There is no chance of injury to insulation 
because only one OUTER ridge is cut 


The prefabricated breaking lines in the armor are so made that THERE IS 
NO REDUCTION of tensile strength, bending qualities, crushing resistance 


or electrical conductivity. This armor construction meets all requirements of 


Underwriters’ Laboratories 


) CRESCENT (is 
" WIRE & CABLE “~~” 


CRESCENT INSULATED WIRE & CABLE CO. 


Trenton, New Jersey 
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for CONNECTORS. 


SERVIT SCRULUG VERSITAP 


Se 


OKLIP QIKLUG HYLUG 


ALWAYS PAYS TO CONSULT 


YOUR BASIC SOURCE 
FOR LATEST DEVELOPMENTS 


IN ELECTRICAL CONNECTORS 


BURNDY 
REPRESENTATIVES 
IN PRINCIPAL CITIES 


BURNDY—NORWALK, CONNECT. - FACTORIES: 


With more than 30,000 individual 
Burndy connector designs—Burndy 
is ready to serve your connector 
needs promptly, efficiently. 

70 graduate engineers will help you 
solve any connector problems in 
joining, terminating, clamping, or 
grounding every size and type of 
electrical conductor. 


Burndy connectors and tools 

provide maximum mechanical 

strength and electrical efficiency 
at low installation cost. 

Write for free technical counsel 

or catalogs... to 


NEW YORK - CALIFORNIA 





ECON’S exclusive STOP-WATCH ACTION 
MAKES THE BIG DIFFERENCE 


When current overload 
is continued beyond the 
safe and pre-determined 
time, exclusive Econ- 
Alloy breaks the circuit 
by changing directly 
from solid to liquid. The 
usual plastic stage is 
eliminated,insuring 
faster, more accurate 
protection against over- 
loads and shorts 


ECON-ALLOY Nes @ Stops needless fuse blows safely 


@ Complete protection against shorts 
and dangerous overloads 


DIFFERENCE @ Cuts fuse costs and downtime 


makes the 


You protect against needless fuse blows yet get faster, more accurate protection 
against shorts and dangerous overloads when you use ECON Dual-Element Fuses. 
The exclusively different breakaway aciion of the ECON-Alloy element gives you 
this important advantage 


The ECON-Alloy thermo element has a double stop-watch action. First, it acts 
instantly on shorts. Second, with its pre-determined delayed timing, it safely 


handles overloads — up to 500%— without blowing. 


Available in knife and ferrule types: 0 to 600 amperes, 250 and 600 volts. Under 


DUAL-ELEMENT | 21210 sonore 
cartridge fuses 0! £on dve'tlemen Cora 


mpolete line folder 
plete | j 


Ask your ELECTRICAL 
WHOLESALER for ECON 
Dual-Element and other ee 


Economy Fuses ECONOMY FUSE & MFG. CO., 2717 Greenview Avenue, Chicago 14, Illinois 





Sull the standard of quality in rigid conduit fittings 


Condule ut Condulet 
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insure 


You're responsible for every installation 
you make—from the simplest transformer 
to the most complicated electric signaling 
No need to take a chance 


there’s an Edwards quality product for every 


system when 
signaling job you do—in schools, hospitals, 


industrial plants, buildings and residences 


Edwards simplified design—the result of 80 


years specialization -will make installation 


for homes 


door chimes 
home fire alarm systems 
bells, buzzers, électric accessories 


push buttons * burglar alarms 


for hospitals 


nurses call systems (audio, visual 
doctors’ paging systems 
fire alarm systems 
in-and-out, registers 
psychopathic alarm systems 
contact devices 


Specialists in signaling 


since 1872 


every job 
with an EDWARDS qualily product 


easier, less expensive, and keep call backs 
to a minimum. 

Edwards famous products and systems are 
presold to all your customers...so0 insist on 
the name Edwards to protect and build your 
good reputation. 


Technical Specialist or Distribu 
tor or write Dept, EC-11, Edwards Company, Inc., 
Norwalk, Connecticut 


See your Edwards 


In Canada: Owen Sound, 


for schools 


clock & program systems 
fire alarm systems 
bells, horns, buzzers 


intercommunication systems 


for business —industry 


lokator paging systems 
clock & program systems 
fire alarm systems 
intercommunication systems 
burglar alarm equipment 
bells, horns, buzzers 
executive desk call buttons 
contact devices * door openers 


annunciators 


(DWARDS 


MANUFACTURE 


DESIGN + DEVELOPMENT + 





CABLE STRAIN CLAMP 


Capable of withstanding a direct pull of over 12,500 lbs. betore 
slipping, this clamp can be turnished either with eye or clevis 
Three clamp sizes accommodate all cable sizes from 1/0 to 1,500,000 
e.m. Constructed of malleable iron, this clamp has a high ridge 
across the center of the cable channel ond a U-bolt at each end 


NON-ADJUSTABLE 
INSULATOR 


ADJUSTABLE 
INSULATOR 


suPPORT SUPPORT 


& ¢ 


CONDUIT HANGERS 
Correctly designed tor carrying armored cable or 2" to 2', 
pipe along open steel construction. Radiating ridges and the five 
point gripping surface keeps the pipe suspended dead center 
with the set screw above permitting the cable or pipe to be 
carried at any angle. Made of highest quality malleable iron 


SUSPENSION DEVICES 


ARE TIME AND COST SAVERS 


By eliminating the need for punching, drilling or 
burning through beams in order to hang electrical 
mountings ... Efficiency Suspension Devices can 
save you time and expense on practically every 
construction job. 


BUSHING MESSENGER 
SUPPORT 


This support is designed to 
suspend wire or cable from 
messengers where beam 
mounting is not possible. This 
support is a combination of 
our Type G Bushing Support 
with strip steel messenger at 
tachment. Furnished complete 
with malleable iron support 
steel messenger attachment 
and all bolts, as illustrated 


BUSHING SUPPORTS 


TYPE VG TYPE vB 


Designed to eliminate the drilling of holes for mounting, these 
supports are adjustable to any angle. Made of malleable iron 
with highest quality split porcelain, they are furnished for AC-DC 
service to handle 5/16" to 2%" cable. Type G is clamp-mounted 
while Type VB and VG bolt mounted through its circular base 


BUSHING RACKS AND SUPPORTS 


&2o $9 6 


Available in 2, 3, 4, 5 and 6 bushing racks for AC or DC service 
Only a single boli is required to support the bushing and clamp the 
support to the rack. For 5/16" to 249" wire sizes. 


NESTED BUSHING RACKS 
AND SUPPORTS 


Simply and compactly designed 
to carry conductors equidistant 
from center to center. Each 
bushing is a separate unit, al 
lowing independent installation 
of each cable line. Available in 
2, 3, 4, 5 and 6 bushing racks 





EFFICIENCY ELECTRIC AND 
MANUFACTURING COMPANY 


Write for Catalog 
Kast Palestine. Ohio 





SAFE 
RUGGED 
DEPENDABLE 
ECONOMICAL 


port- 
able tools, lighting, busi- 
machines, and 


ELECTRIC FEEDRAIL 
moving power systems 
sewing eauipmant. Contin go where the “loads’’ go! 


Send for Bulletin No. 45. 


A FEEDRAIL “moving power system” lets you deliver power 
where you want ... when you want it. Designed to go where 
the loads go, FEEDRAIL feeds power through smooth-riding, 
engineered trolleys to provide outlets anywhere along the line. 
Since 1935, FEEDRAIL has proved the safest, most dependable 
way to distribute power to mobile equipment. Basic designs re- 
FEEDRAIL “100” ~For cranes main unchanged because no other systems offer comparable 
safety and dependability. And here’s why: 


Steel enclosed design eliminates accidents - 


Unfailing reliability prevents costly service interruptions due 
to wiring failure 


Heavy-duty construction withstands hard usage, keeps main- 
tenance costs down. 


INSTALLATION NO PROBLEM: Track sections are prefabricated of 
heavy guage steel in practical lengths. Precisely constructed for 
fast installation, FEEDRAIL offers no problems — even where 
curves are involved. And FEEDRAIL can be readily extended, 
modified or relocated 


INFORMATION FOR YOU: Your local Wesco representative can show 
you how easily the right FEEDRAIL system can be installed in 
your plant. See him for details or write Feedrail— Dept. Cll 


Vever Becomes 


FEEDRAILCORPORATION | ELECERIT 


ubsidiary of Rus 4 Stoll Compe my, Inc 


125 BARCLAY STREET ° NEW YORK 7, W. Y. 


SPECIALLY QUALIFILtED REPRESENTATIVES in PRINCIPAL ciTries 


__WESCO '= 





sever: HITS THE TARGET 
on Delivery and Service! 


oy * 

Ye é, Making your job easier and better, General Cable backs 
up distributors unconditionally with ‘round-the-clock support, 
hits the target with quick delivery and dependable ser- 
vice on every job. GENERAL CABLE CORPORATION, 

420 Lexington Avenue, New York 17, New York. 


be specific... specify GENERAL CABLE 





easy portability... 
extra versatility ... 


extra power...15 tons! 


{ kind rei "ve been 
rina bendet I to onduit. New 

No. 880 Hydraulic Bender of ad\ 1 typ 
construction 18 unusually /7¢/fwerzght, vet xtra 

red, fast, power/u Easily carried by one ma P 
rated by hand, or can be used with a power pump 
for fast produ obs. Mak omplete 90 bends 
with on stroke. Quickly pays for itself in 

time and mater! 1. Get complete details 


rical distributor, 


TOOLS FOR CRAFTSMEN 





Knockout Punches and 


Hydraulic Punch Driver 


Hand Benders for Tubing 








— LPO OOOO 
——— ——— 
nee ie ee ee 


Boring Tools 


ml 
al 
Mm 


Cable Puller 





On Any Wiring Job... 


You Can a od Will This has been proved by contractors from 
ene MRR 


coast to coast! IDEAL helps the man on the 


Cut Cost w i th job —to do a better job faster and easier! 


IDEAL offers one of the broadest lines 

in the whole electrical industry. It enables 
you to get and depend upon — everything 
in electricians tools from one dependable 


WwW | r= ® re G T oO oO . Ss source a leader for more than 30 years ! 


You can't do better. 


(Potented, No. 2,523,926) 


Strips like lightning and so 

—-- easy to use! Especially designed 

STRIPPERS r for lighter stripping where speed 
is all-important. 


Used more, liked more and sold more 
than any stripper we know of. Rug 


ged ili-steel and a easy tO use a5 


pliers. They are so designed that they ’ 

cant damage wire or crush stranded : ‘ VOLTAGE TESTER 
wire ends, because of their automati 

lock. Replaceable blades are of hard The Super-Safe Tester You Can 
ened steel. Six models handle all wire ; Bet Your Life On! 

gauges from No. & to No. 26, also 


This is a voltage tester that protects you two 
10 ohm TV down lead and most 


ways! It has both a neon test lamp and a 
nonmetallic sheathed cable. The strip 2 calibrated solenoid indicator each inde 
per for heavy-duty work pendent of the other. No chance of failure to 
detect voltage. Handy center mount for the 
prod keeps the indicator always in the line of 
vision. Case is of double strength seamless 
plastic, with no external metal. Molded prod 
handles have “No-Slip” safety rings, are mount 
ed on 30” leads. Prods when not in use are 
completely shielded in case. Tests 110 to $50 
volts AC 110 to 600 volts DC. 


CD FISH TAPE, 


CTT) Wa 
REELS and PULLERS I Le J 


WIRE LUBE Delux CABLE 
The hig grip that takes most of t 
-— : Oe Still another RIPPER 
work out of fishing. Actually lets you labor saver ! 
do the job in 50 of the time as IDEAL Wire-Lube actual 
compared to hand fishing like an ly lubricates wires and 
able e : | 
And they cables just like the oil 
you use in your car to 
lubricate bearings. It lets A real mechanic's tool 
is always in reel or conduit. It can't you slide wires into or out built to last for years. It 
rips the outer sheath from 


extra arm or bigger muscles 


may save your life because the tape 


ever spring lodse into “hot” wires o1 of conduit easier, dries to 
a fine powder, is as gentle 
on your hands as a fine P ‘ h 4 
» . ' « sper from t side——-n 
skinned fingers or lost time soap. It is non-combusti Pr ’ © sic o 
: positioning, no threading 
200-foot lengths all tapes of finest ble, non-corrosive. For 


non-metallic cable instant 


moving machinery. Also, no cuts ly. It is inserted into the 


into cutters Depth of 
oil tempered flat spring steel use on rubber, lead or cutting blade is adjustable 
plastic covered wire of for various cable sizes 
cable. Available in | quart Handles cable up to “4” 


- cans to S-gal. pails ri 
and to moke “fishing” still easier ascii _ a —_ 


Gor me mew DEAD) NEW WIRE GUIDES 


(Patent Pending) 
FISH TAPE A new IDEAL exclusive, designed to prevent kinking 
’ if 
of wire and to make it easier to slide several con 
WINDER ductors into conduit without skinning either knuckles 
the wire. Tempered steel spring forms a smooth 
Just roll it around your IDEAL Fish - 
sell tortie bend for the wire to follow. Knurled aluminum fit- 
Tape Reel. Spreads the Reel housing ting can be used with all types and sizes of boxes 
so that Tape reels in or out much im any position with plaster rings on of off. 4" 
“4”. | and 1%” sizes ompletely assembled and 


we ef » hh . 
more easily. Just rotate the handle snedy tac am 


Double rollers hold the Winder in 
place. Three sizes fit all IDEAL Reels 





Service by 


—_ : TYPE“? —high speed, maximum 


air volume within minimum 
dimensions. For use on 
systems up to .6" static 


helps j pressure. Self-cooled 


motor. 4 sizes 


ul 


maintain an 
TYPE“ W" —for large diameter 


it of Efticieney 


Dynamically balanced wheel 
with Rigid, sturdy frame 
Seif-cooled motor 


PROPELLER FANS 


* faster air change + minimum maintenance 


e lower power costs 


Efficient operation calls for efficient ventilation 
ILG ventilation! Equipped with self-cooled motors, 
Ilg Propeller Fans assure you longer, trouble-free, 
dependable performance. Rated and certified under 
standard testing codes, you can count on Ilg Fans 
t 7 ie D SAS i a il b: ki ; { fs i} e] TYPE’O powerful, quiet 
© move more air. Dynamically balanced fan wheel, pb + Pas plus lona iife 
direct-connected to motor, assures smooth, quiet, — minimum maintenance. Self 
free-running operation. And Ilg’s famous “‘one-name ” cooled motor, 6” to 48” 
te - P te nels 
plate” guarantee covers both fan and Ilg-built motor COST Wee 
as a unit 


You can choose an Ilg Fan from a complete range , oo ap ap ae oe ap a a 
of sizes 6” to 72”. And you can expect fast deliv 

ery, too, because adequate stocks of Ilg Fans are 

maintained everywhere. You'll find experienced ven 

tilating experts in all principal cities... ready and 

able to solve your air-moving problems. See your 

dealer, or write 

K TYPE "x has TYPE “Q" wheel 
ILG ELECTRIC VENTILATING €O . 


and ball bearing, explosion 


"™ . ° ° . ro" or. Non.-tf ous 
2879 N. Pulaski Road, Chicago 41, Illinois BIOST IERET, HORSEOU 


frame. 16 capacities 














WEATHERPROOF 

















DUPLEX 


ARMORED SERVICE DROP 











TRIPLEX 


BUILDING WIRE 








QUADRUPLEX SERVICE ENTRANCE CABLE 














TUBULAR BUS CONDUCTOR 


RECTANGULAR BUS CONDUCTOR 








b SOLID BUS CONDUCTOR 


your local WESCO 


branch carries t€/ 


Your nearby WESCO branch carries a wide range 
of the KW products shown here. And--equally im- 
portant--WESCO delivers the same day you call! 
So why not take full advantage of this convenient 
local source of supply? A telephone call will do it. 


Kaiser Aluminum 


FOR GOOD 
DISTRIBUTOR 
SERVICE 


' Aluminum is the answer to Adequate Wiring | 








the complete source for 
all your time switch needs 


Vi ay 


2 ® 
Wh y/, 


© 


> sr, 


FOR FASTER INSTALLATION, BETTER PERFORMANCE, LONGER LIFE 


NEW MODELS 


For 7 day operation—Provides a pro 
“ram ol operation ndividually timed 
ind preset for each day of the week 

completely skips any days desired 
Ideal for heating systems, air condi 
tioning systems, light fans, ete 


SERIES V21000 


For 2 circuit control—FE nables switch 
ne of two load circuit it different 
times with one switch for apart 
ment building hall and entrance lights, 
commercial indoor-outdoor lighting 
combinations, process timings, ventilat 
SERIES V22000 


For precision short interval switch- 
iag—Intermittent 24-hr. control, with 
precision timings in multiples of 5 o1 


ing systems, et 


15 minute intervals. For recorded mu 
sic in stores, offices and factories, pro 
ventilating systems 
etc, SERIES V27000 


luxe” 


ess timings, fans, 


Supervisor De 


For bells, signal lights, buzzers, proc- 
ess timings, etc.-—! to 288 daily op 
4 minute interval 
(or multiple of 24% n Controlled 


hl) sec onds, 


erations it in 


operate from 2 to 
desired. Also available for skipping 
elected da SERIES V28000 and 
V 29000 “Schedular 
For 1 to 12 on-off operations within 
12 minutes—ON operations from 10 
sec, to 11 min. 10 sec. OFF operations 
from 50 sec. to 11 min. 50 sec. For 
process timings, fans, pumps, poultr 
foevers. SERIES CB301-S “Cycler-12 
For 1 to 96 on-off operations every 
24 bhrs.—Ideal for applications requir 
ng intermittent operation in 15 min 
ute increments, such as recorded mu 
sic, process timings, fans and heaters, 


oil we ll pumping, 


SERIES T960 


poultry feeders 


Supe rvisor 


Timt CONTROLS 


POPULAR STAND-BYS 
For Standard ON-OFF Operations— 
Series 1S60. Single pole, double pole, 
single throw, double throw, and port 
able plug in models to 12 on 
olf operations a day timings trom 
1 to 25 hours manual control with 
automatic reset heavy duty 
rated 35 amperes 
For Skipping Operation on Selected 
Days—Serics 1S66. “Skipper Skip 
automatic operation on weekends, holi 
days or any selected days available 
n complete line of poles and throws 
1 to 12 on-off operations a da 
timines from | to 2% hours 
rated 45 amperes 
For ON-OFF Cycles from 5 to 60 min- 
vtes—Serics 1670. I p to 14 on-off 
cycle a day each cycle inde 
pendently adjustable from 5 to 60 min 
ites use as single pole with normal 
| 


ly open or closed contacts, or single 


pole, double throw $5 amperes 


For Automatic Control of Room Air 
Conditioners — Series P69O. Portable, 
1 to ll operations a day 
timings from 1 to 2% hours 
Model P691 has adapter for male plue 


whi h 


plue n 


permits use on either single 


phase 2 wire system or single phase 2 
wire system with @rounding wire. For 


iir conditioners: up to | horsepower 
For Poultry House Lighting—Mode! 
IS60PS dimmer switch model for 
morning and evening or evening only 
Model TS60SP. Single Pole, 
single throw for morning or all night 
lighting Also ivailable for 


pl iv-in use 


lighting 


port ible 


write for catalog 116-Bt 


APPLIANCE TIMERS 


TIME-ALL 


. Ll —_ elect 


f t 
€ , 


et 


TIME-MINDER . .. ( 
electric MOCK ar 
timing 

’ he ur 

s at end 

shut off n 
prix 
Model \ ! 


CLOCK TIMER 
bination electr 
appliance timer 


ipe ect 


RAIN-TIGHT 


FLUSH MOUNT 
CASE CASE 


c 


ntermat models are available 
ush mount case where a re 
finished appearance 
na U.L. approved rain 
omplete protection 


snow eet, hail 


Mig. by INTERNATIONAL REGISTER CO., 2624 W. Washington Bivd., Chicago 12, Il. 


YOU CAN Desend ON INTERMATIC 








meer 1015) A 


POLE | [NF EQUIPMENT 


IS AVAILABLE EXCLUSIVELY 
AT YOUR LOCAL WESTINGHOUSE 


BZ ELECTRIC SUPPLY CO. 











vended MFG. AND SUPPLY CO. 
e Home Offices: 155 North Wacker Drive 
CHICAGO 6, ILLINOIS 


& 


\Weg ; 


A 
S 


al 


_— 
Ve 
A 


N 


\e 


‘ 


5768 3 Spool 
Secondary Rack 


Tubase Guy Clip 


Nie 
j 0 fy LY il <p acrartei s 
155 North Wacker Drive, Chicago 6, Illinois 
f 
s 
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UNDERWRITER 
sasoearoRies 


J 
~VRaw es 


INC - COATED 


he 


SHERARDUCT 


_f 


WHICH ONE 


...for the safety of your installation? 





Yes, both 


conduit 


are rigid steel electrical 
but 


larity ends! 


that’s where the simi 
The National 


conduit the 


I lec tric 
left) is 


is life 


Sherarduct (on 
different in one vital way —it 
time protected by the unique Sherar 
of 


which actually alloys pure corrosion 


dizing process dry galvanizing 


proof zinc to the steel wall threads 
That's 


Sherarduct deteriorate 


and all why you'll never see 
like ordinary 
conduit (on the right). For thousands 
of structures, this Sherarduct protec 

life 
beyond the life of the building 


A Sherarduct 


tion has meant conduit way 


installation is the 


mark of 


It means positive protection of the 


true a quality wiring job. 


electrical system with no costly con 


duit replacements due to corrosion 


Remember these factors—and what 
they can mean to your installation 


Make NI 
fied for your job. 


sure Sherarduct is speci- 


Sherardizing is Galvanizing at its Best! 


Lerch < 


NATIONAL 


National Electric Products | 


3 Plants «© 10 Warehouses « 


PITTSBURGH, PA. 


36 Sales Offices 





There’s an EVEREADY Flashlight and Battery 


Tailored for every industrial job—right here... 


TWO-CELL HEAVY-DUTY i) 
SPOTLIGHT ie 


No. 1251A — Rugged insulated case (ethy! 
cellulose) wé!l not shatte 


Standard 
Flashlight Types 


r, crack or dent. 
W ithstands deterioration from water, oils, 
greases, gasoline, alcohols and acids. Un- 
breakable safety-glow lens-guard. Also 
available in three-cell size .. . No. 1351A. 


oo 


No. 2251. TWO-CELL AUTOMATIC SPOTLIGHT 


Chrome finish with black decoration. No. | seller. 





TWO-CELL SAFETY 
SPOTLIGHT 


No. 1259A — Same as 1251A with extra 
safety features; extra lamp in bottom 
cap. Approved by U. S. Bureau of 
Mines and listed by Underwriters 
Laboratories, Inc. Also available in 
three-cell size ,.. No. 1359A. 





No.7251P. TWO-CELL SQUARE SPOTLIGHT 


All-chrome finish. Unbreakable safety-glow lens-guard 





S —_ 


@e 1050 


VEREADY 


No. 8251. END-LOADER AUTOMATIC SPOTLIGHT 


All-chrome finish. Removable bottom cap. Ring-hanger. 


“EVEREADY” 
No. 950 BATTERY 


“EVEREADY” 
No. 1050 INDUSTRIAL 


“EVEREADY” “IGNITOR” 
DRY CELL No.6 


No. 220. LARGE PENLITE 
th all-chre 


yme finish 


pocket clip 











“EVEREADY” 
No. 409 
LANTERN BATTERY 


“EVEREADY” No. D-99 
HEAVY-DUTY 
FLASHLIGHT BATTERY 


New inside-out design for 
plus power, longer life, 


Dependable, long-lasting 


. fits railroad and most 


of hand lanterns. 


day-out heavy duty use 


| 

| 

| 

popular industrial - 





dependability for day-in, 


Gives ideal balance of long 
shelf-life and service-life 
for all applications, except 
extreme heavy-duty uses 
where ‘“Eveready’’ No 
1050 is recommended 


“EVEREADY” No. 735 
GENERAL PURPOSE 
BATTERY 


Specially designed for gen- 
eral ignition, telephone, 
portable instruments, elec- 
tronic equipment, etc. 





FLASHLIGHT BATTERY 


Delivers twice the usable 
white light of any previous 

Eveready” flashlight bat 
tery. Engineered for heavy- 


duty use 


The terms 





Eve ready . 


Outstanding recuperative 
power ideal for igni 
tion, radio, bells, buzzers, 
electric games, toys, lan 
terns, etc 


Ignitor Nine Lives 


with the Cat Symbol are registered trade-marks 


of Union Carbide and Carb 


ym ¢ Orporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New Y« 


Sales Office 


wk 17,N.Y 


Adanta, Chicago, Dallas 


Kansas City, Los Angeles 


New York, Pittsburgh, 


San Francisco 


IN CANADA 


Union Carbide Canada Limited, Toronto 


{ 


_ 


Aa 





4 


THERE'S AN 


AZ BUSHIN 


FOR EVERY JOB 


TYPE "'B" Strongest insulating bushing 
available! Exclusive 
design permanently locks 
insulation into casting. 


Same as proven Type B” 
with lug for quick, positive 
ground connections. Set 
screw in casting facilitates 
positioning. Finest, high-strength, all- 
Bakelite insulating bushing. 
A top quality bushing— 
competitively priced! 


< 


All-Bakelite bushing with 
male thread for insulation of 
‘ 
TYPE “BL ‘ exposed cables passing 
through holes in metal boxes 
or troughs. 


Over 35 years of specialized 

experience in the design and 

manufacture of conduit fittings eee 
is behind the complete line of O.Z. insulating TYPE “A 
bushings. Whatever your insulating bushing problem, 

you can be sure there is an O.Z. design to fit your 


application perfectly. Buy O.Z. bushings from 


your local electrical distributor. 


TYPE “BB” 


Ottice 

and Warehouse 
406 So. Cicero Av 
Chicago 44 i 
ESterbrook 9.0326 


Sales Office 

and Factory 

749 Bryant Street 
San Francisco 7, Cal 


GArfield 1-7846 


Representatives in all principal cities 
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12 times the service life 


eet i 


eyand still setting records 


= Until recently, alarge steel fabricator was nated the fabricator’s problem. The special 


{1 with costly failures on control cable SO Okocord has now been in service 
irriage of a 45’ planer. Ordinary Type since April 1953—and 1s still giving ex- 

SO cable was unable to withstand the great cellent service. 
bending fatigue of constant winding and un This successful installation is just one ex 
un n a small take-up reel as the cat ample of Okonite’s ability to design Okocord 
ved back and forth an average of 45 constructions for difficult installations. When 
ir for 90 hours per week. Cables ever you have problems involving a portable 
replaced about every six weeks power supply, Okonite can help you eliminate 
engineers solved this problem with costly down-time and power failures. Why not 
SO Okocord* construction. Com contact your Okonite representative today ? 
Okocord’s normal high standards Or write directly to The Okonite Company, 


* 


New Jersey. 


is construction completely elimi Passaic, 


This product formerly carried the trade name Hazacord 


4ONZ5 
2) > a 
( ¢ yy where there’s electrical power... there’s OKONITE CABLE 
OS ~ es = 


__WESCO §: 





True offset, back- 
are a cinch with 


Ben J. Massell Enterprises, Contractors 
Peachtree Baker Building, Atlanta, Georgia 
Alexander & Rothchild, Architects 


Whitehead Electric, Electrical Contractors 


= 
> (ol. 
7 
“INCH-MARKS” speed accurate cutting and bend- { Pa 
. ® : 
ing. There’s no need to struggle with a flat rule on rT J 
a round tube. Each inch and foot is clearly marked ¥ 


along the entire length on '2", 44”, 1” and 1'4" sizes. 


LLL 


‘ C/ 
“INSIDE-KNURLING” another Republic exclusive . J Jf, 


| THY, 
on all popular sizes, takes much of the strain out i LiL, Vip df) 
of wire pulling. Tests show that the “ball-bearing” ; ' —/// (Z/ LZ 4 


inside surface makes wire pulling up to 30% easier, 


A GUIDE LINE runs the 
entire length of all 
popular-sized Republic 
E.M.T., makes it easy to 
keep bends in line. By 
aligning the “‘Inch-Marks”’ 
and Guide Line with 
calibrations on the 
Republic Bender, you 
get exactly the right 
degree of bend with 


no costly wows i 


EPUBLIC 


Wolds Widest: Kange % Standard. Steels 





to-back and saddle bends 


. 


REPUBLIC ‘Inch-Marked E.M.T. 


Electrical foreman points out ease of 
installation in big Atlanta concrete job- 
thanks to ELECTRUNITE’S exclusive features 


“Both the ‘Inch-Marked’" and ‘Guide Lined’ features that Republic 
offers on all popular sizes of ELECTRUNITE" E.M.T. are sure to 
simplify any installation — big or small,” claims Hugh Brinkley, 
Electrical Foreman for the Whitehead Electric Co., of Atianta, 
Georgia. Mr. Brinkley, an enthusiastic ELECTRUNITE E.M.T. user 
for more than 20 years, is currently supervising the installation 
of 150,000 feet of E.M.T. in Atlanta’s beautiful new 
Peachtree-Baker Office Building, scheduled for completion this fall. 


Republic 


He especially likes the smooth, accurate bends he gets every time 
Inch-Marks,” the Guide Lines and the 
uniform ductility in the Republic steel. 


—due in part to the 


For those who haven't used Republic ELECTRUNITE E.M.T., he sug- 
gests you try iton your next job. To be certain you get Republic, just 
ask your electrical supplier for the E.M.T. that’s “Inch-Marked” and 


“Guide Lined.” Mail coupon ‘or literature with complete specifications. 


veer’ 



































and. Steck. Prodiucag 


Sa 


MR. BRINKLEY likes the way Republic “Inch-Marked” 
E.M.T. goes in on concrete pour jobs. Approved by the 
National Electrical de for concealed, exposed and con 
crete installations, it also meets Underwriters’ Laboratories 


standards and carries their inspect n eal, 


SYMMETRICAL BENDS in » 
Republic E.M.T. And there « 


lines to turn. £ very « 


sltiple runs are easy with 


e no threads to cut, no long 


REPUBLIC STEEL CORPORATION 
Dept. C-1720, Steel and Tubes Division 
212 East 131st Street, Cleveland 8, Ohio 


Please send m 


( omple t 


information on Republic ELECTRUNITE E.M.T. 


Bending instructions on handy wall chart 


Name 
Compat 


Addre: 





OEM COMPLETE 
LINE 


OF POLE-LINE MATERIALS © 
IN STOCK FOR YOU | 


AT WESCO!} 








For years you have depended on WESCO 
for fast service on Oliver Pole-line Materials 
We are proud of the job they have done for both 
you and us 
Now, a merger which joined Oliver and Electrical Manufacturing Co 
places an even broader line of pole-line distribution materials 
right on your doorstep today’s products plus new 
ideas and products for tomorrow already being developed 
in the OEM research department . . . through the 
nation-wide facilities of WESCO 
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OLIVER ELECTRICAL MANUFACTURING CO. 


BATTLE CREEK, MICHIGAN ° PITTSEURGH, PENNSYLVANIA 





Here's the New 


ECONOMY 


Lug with 


QUALITY 


improvements ®& 


SHOWN 
ACTUAL SIZE 


The 7 sizes of Pennlugs, Type PNI 


PNL 1000; 500 to 1000 MCM 
PNL 500; 4/0 str to 500 MCM 
PNL 300; 1/0 str to 300 MCM 
PNL 4/0; 1/0 str to 4/0 str 
PNL 1/0; 4 sol to 1/0 str 
PNL 4; 14 sol to 4 str 
PNL 8; 14 sol to 8 str 
On all sizes, tongue is 
NEMA standard. 


Insulation butts flush, full circle 
the Pennlug’s circular boss 


gives a snug fit and easier taping. 


x 


Annular serrations for higher 
conductivity and better resistance 
to horizontal pull —cable is 
snubbed behind the ridges. 


A a More contact area with the con- 


ductor (up to 11% more) than 
ra . ad ddd de conical, cylindrical or hexagonal 


bodies 


UL approved in all sizes. 


No extra cost for these improvements — prices as 


attractive as the lugs. 


Write for samples of the sizes you are using. 


PENNLUGS 


PENN-UNION ELECTRIC CORPORATION «© ERIE, PA. 





heavy-duty industrial 
RAY-O-VAC flashlight! 


“WORKMAN” 
No. N22-—2-cell 
No. N32—3-cell 


Shortpr oof 
industrial 
flashlight 


NEW rugged 
case new 
New exclusive easily replaceable switch ends 


greatest cause of flashlights being discarded 
life 


dvanced design os 
= '9 Aluminized reflector surface extra-protected 


icietal by heavy lacquer. Spring-cushioned bumper 
a won block assures positive battery contact, pro All parts replaceable over and over 
tects bulb from shock extended indefinitely 


tops for 


New Ray-O-Vac Leak Proof Industrial Bat- 


Removable end cap makes battery change Tough ring hanger is molded part of end cap 
Longer usable bright 


fast and easy. Molded clip in base holds When not in use, hanger clips into lower end teries. Sealed-in stee! 
light. Guaranteed against corrosion 


spare lamp of cap. 


Here is the really better industrial heavy-duty flashlight you’ve been 
looking for! Every detail has been designed and constructed for toughest 
industrial use. The “Workman’s”’ new case is featherlight, yet far toughet 
than steel. Offers a new high in resistance to breakage, temperatures, 


Heavy : y 
oury chemicals. No exposed metal parts to create flashlight shorts and reduce 


RAILROAD 
LANTERN the life of batteries. Every part replaceable for lifetime wear in any 


BATreny 
service Lacquered aluminized re- 
flector gives perfect spot Order now 
for prompt delivery from your near- 


by We “CoO brane h. 


RAY-O-VAC COMPANY 
New improved lantern battery specially de MADISON 10, WISCONSIN 


signed for rough, tough yard use. More than Division Offices: 212 East Washington Ave., Madison 
meets specifications of railroads and UV. §., ! Wisconsin. 1388 Madison Avenve, Memphis 4, 
Bureay of Standards, Heavy coil spring ter- Tennes 461 Market Street, Son Francisco 5, Call- 4 
minals, Label discourages piiferage fornia 775 Broadway, New York 19, New York. Ray- Oem, Annivensa® 
O-Vac Conada, ltd., Winnipeg. 
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One of the lorge wrapping machines 
which applies varnished cambric tapes 
to various types of Rockbestos A.V.C 
cables. Rotating heads apply the spe 
cially selected tapes to provide speci 
fied mil wall thicknesses, desired lap and 
length of lay required by the type of 
cable in process 


aT whe 


— 
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‘ 
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Pictured is the application of impregnated asbestos com 
fluffy asbestos price to the pressed and felted to a 
impregnating and compress smooth homogeneous wall 
ing process. ensuring long cable life 


Made to Rockbestos' exacting specifications which incorporate 
standards beyond those called for by industry, Rockbestos 


a 
Qual ity ® varnished cambric tapes assure you of these pius values: 
- : % A special surface treatment which insures that the 
Va r ri ish ed tape will wrap properly, providing uniform dielectric 


strength and good bending characteristics in the 
completed cable. 


- 
Cam bric Special surface hardness tests which mean varnish 


film that will not become damaged in processing or 
handling. 


¥ apes Rigid tape thickness requirements which give you 


uniformity of cable diameters. 


Add to this thirty years of know-how in the applica- 
tion of VC tapes for high temperature application on 
Rockbestos A.V.C. cables and you have A.V.C. cable 
that insures trouble-free operation and long life. 


felted asbestos walls In the Rockbestos A.V.C. construction dense, felted asbestos 


walls, impregnated with selected compounds, seal the quality 


4 
impregnated with selected VC tapes away from air and moisture ... give added strength 
compounds add up to against damage and flexing. 
The result... you get long life and dependable service under 
long life Rockbestos A.V.C. 


every type of operating condition .. . in temperatures up to 
(N.E.C. Type AVA) 230°F. 


Complete construction and test specifications of 
Rockbestos A.V.C. are in the new booklet 
“Specifications RSS-88."" Write today for your _ 
Free copy. 


STOCKED COAST 10 COAST 


ROCKBESTOS propbucts corp, « 


NEW HAVEN 4, CONNECTICUT “sol pm tienderd Radibedes AVE. cxn- 


, - i etc.) are available for immediate 
NEW YORK «+ CLEVELAND «+ DETROIT + CHICAGO «+ PITTSBURGH «+ ST. LOUIS , B41 4 shipment. Call or write nearest 
LOS ANGELES + NEW ORLEANS + OAKLAND, CALIFORNIA «+ SEATTLE Xe RY, bronch office 


—— 
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... better 


because they’re electro - galvanized at no extra cost. 


because of a case-hardened steel insert that ‘“‘bites’’ 
... Stronger 


into the beam for maximum security. 


. because they’re packed in clearly labeled cardboard 
amet betobt-yam | | 


cartons. 


Telopekonobar 


od E= hoe g oy — 


b 
7 STEEL CITY ELECTRIC COMPANY 


Pittsburgh 33, Pa. 





7 


Ata 





AUDIBLE SIGNALS 
THAT ARE EASIER TO 
INSTALL AND 


INTERCHANGE 


Follow these 
Simple Steps for 
Safer, Faster, 


Wire to back 
of dead front 


Easier, adapter plate 


installation 


Secure adapter 
plate to box 
or fitting 


3 
Plug any of 12 
™ Uni-pact signals 
i into adapter plate 


~ 


ee aint + : 


@ t+ 30 





12 interchangeable sound 
instruments assure correct 
sound level for every situa- 
tion. When changed noise 
levels demand a new type 
of signal, there is an inter- 
changeable bell, buzzer, 
horn or chime to fit your 
requirements—and they're 
as easy to install as plugging 
in any appliance, 

Electrically dead front 
adapter plate and elimina- 
tion of exposed terminals 


assure safety. 


Spent Faraday /nec. 


Engineers in sound and sight since 1875 
ADRIAN, MICH. 


Sperti Faraday of Canada, Ltd., Montreal, Quebec 
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-. Quality-controlled processing... 


. Galvanized finish . 


. Electroplated 


. Clean threads 


Nobody Makes Couplings 
Better than 3 4N*, 


Check these 6 top-quality features that 
bring you easier, better conduit installations 


made of top 
threading for be 


( oupling are 


Top-grade steel SPANG 
free-machinin teel which provides ea 


results during coupling manulacturing 


coupling receive the 


Spanc HD Gals 


' 
ough testing and in pection too 


care in manulacturing a 


. hot dipped in lengths before 


ind threading mother SPANG extra 


ind outside after threading to 


laces 


tis le 


interior threads and bearing and give exterior 


double protection 


perfect every time! No burt 


easy to work with! 


itil 


metal-to-metal contact between couplings 


No galvanic action . . troplated and galy 


prevent 
ivoid “any | ily 


ini action, 


irri 


imized Conduit. The 


, no binding, 


ed finish 


and conduit 


& Bill Johnson (right), Superintendent of Spang's Coupling 
Department, points out top-quality electroplated finish 
and uniform threads on Spang HD Coupling to Spang 
customer and Spang’s Chief Inspector, Bill Mickley 


Mark Glusic removes a basket of couplings from the elec- 
troplating tank. This finishing process protects threads, 
WY gives extra protecticn to exterior surfaces. 


t 


cutting 


prot et 


urlaces 


SPANG-CHALFANT 


Division of The National Supply Company 
GENERAL SALES OFFICE 
TWO GATEWAY CENTER, PITTSBURGH, PA 


District Offices and Sales Representatives 


SDANS” 


CONDUIT 





in Principel Cities 











INSULATED CONNECTORS 


THE NEW CONCEPT IN FITTINGS THAT 
REDUCES WIRE PULLING EFFORT UP TO 50% 


Insulating Bushing Look for the bright blue insulation 


ANOTHER NEW T&B ENGINEERED EXCLUSIVE — 
STANDARD The First Line of Self-Insulated Raceway 
RIGID Fittings! Just look at the many benefits you get 
with these new “insulined” fittings. 
CONDUIT 


They are the EASIEST to Install 


Factory-assembled, the Insuliner is a permanent 
part of the fitting — it can never come loose 
belated Gieaw inate or pull out. The slippery insulined throat 
cuts pulling effort by as much as 50%. 


They make the SAFEST Installation 


Because of the nationwide accent on safety, 

the trend is toward insulated fittings in all 
ELECTRICAL locations. Insulated bushings are standard 

fittings today. Extremely tough they are 
METALLIC 


unaffected by common acids, solvents, 


TUBING moisture or fumes. 


They make the MOST ECONOMICAL 
Installation 





Insulated EMT Connector 


A one-piece fitting makes installation fast and 
easy for maximum on-the-job savings. There 
is no need to add a separate insulating bushing. 


"a. 
: They give the Installation a QUALITY LOOK 
Strong, longer bodies and heavy lock nuts... 
Ne FLEXIBLE 100%, visibility... accurate threading... all of 
P CONDUIT OR the features you've come to expect in a T&B 


Insulated Tite-Bite 


Connector — straight mate 28 ARMORED engineered fitting. 
CABLE Write for free samples and technical data or 


e oor, contact your nearby T&B Distributor. 


*available soon 


° 
Insulated Tite-Bite Connector — 90 


FOR THIS SIGN— £& IT'S THE MARK OF AN AUTHORIZED T&B DISTRIBUTOR 
The complete line of 7 & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. it's our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs 


7 TAL144 14) 


All T&B insuline fit- 


ings oor Undorerr THE THOMAS & BETTS CO. 


Laboratories Approval 
INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Lid., Montreal, P.Q., Canada 
MANUFACTURERS OF QUALITY ELECTRICAL FITTINGS SINCE 1898 
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E.M.T. FITTINGS 
COMPRESSION 
SET SCREW 
BM INDENTER 


@ This comprehensive line of 
thin-wall (EMT) conduit fit 


; ~ § tings is available in a wide 

WA G N t he \g Ve variety of types and sizes 
\ When you specify WAGNER 

Gli VES YOU EVERY ' you know that you are get- 


ting fittings of uniform high- 


@ A est quality. Each is tough, 
ELL 1 precision threaded, perfectly 


finished, and easy to work 


WORKING 4 cio 


“Ta 


FEATURE | oe 


. Se 


NAN ER 


$ 
ELECTRICAL FITTING 
1s coma! 


prnut 
. ——_~_ - 


i 
™ 











WAGNER MALLEABLE PRODUCTS CO. ie ee tee 


@ Foundry and Plant: Decatur 60, Ill - 





The Wark of Quality 
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LTG. TRANSFORMER 


ISOKVA 3PH. 
480/120-2086 V. 
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Slice Installation Cost With Westinghouse 
Pre-assembled Switchgear 


It’s axiomatic: the lower your costs the higher your profits. With heavy- 
duty electrical equipment, high installation cost sometimes knocks 
profits out of the picture. Not so with Westinghouse switchgear. 


Westinghouse pre-assembles units in the factory according to your 
specifications. You get custom-built voltage protection at rates Compara- 
ble to mass-produced standard equipment. 

The bonus with Westinghouse switchgear is precision engineering 
of basic design plus quality control throughout manufacturing and 
assembly. 


You get many other benefits: built-in circuit breaker protection, 
assurance of minimum voltage variation, and many others. See your 


Westinghouse distributor for details, because you can be sure if it’s 


Westinghouse. DP-5027-A 





NPLB Panelboard 
factory- assembled 
lighting panelboard. 


Westinghouse 


Panelboards Keep Your 


Circuits 100% Flexible 


You can convert or expand or change over dis- 
tribution panelboard branch circuit requirements 
without unnecessary expense —if those panel- 
boards are Westinghouse. The only tool needed 
is a screw driver. 

Quick production changes require the flexibil- 
ity in distribution equipment that Westinghouse 
CDP panelboards give. Quick changes to the 
correct protective device for equipment mean 
less down time and a resulting higher produc- 
tion output. More profits. 

In CDP panelboard (shown), this conversion 
can be made easily because Westinghouse pro- 
vides pre-drilled and pre-tapped busbars, back 
pan, and other standardized parts. One or more 
breakers can be replaced with larger or smaller 
ones to match changing circuit-protection 
requirements. 

There is a Westinghouse panelboard to fit 


your requirements (see below). DP-5027-B 


“ 


Add-A-Cirkit Panel CDP Panelboard 
board — breakers for permits maximum 
new circuits easily rearrangement flexi- 
added. bility 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING FOR Yous 








RLM fluorescents mean better efficiency in areas where effortless, accurate 
vision is essential. Fixtures stay clean longer...operate cooler due to air 


circulating through reflector apertures. And maintenance is minimized 


RLM’'s one-piece channel is lightweight, easy to handle. Easy-to-grip wing 


locks hold reflector firmly in place. No loose parts can be lost, no tools 


are needed for installing or reflector removal. Starter sockets are posi 


tively identified. 


























RLM Fluorescents With 20% Up-Light Mean 
Faster, More Comfortable Vision 


Over one-fifth of the light from Westinghouse RLM fluorescents is reflected upward. It 
literally bounces off the ceiling down to production areas adding extra— but now diffused 
—light. With higher illumination levels and better quality lighting, you'll notice an increase 
in acceptable production output. 

With this lighting properly laid out to recommended foot-candle levels, production can 
change in type and scope, employee number can grow, and new machines can be added with- 
out making it necessary for you to add any more light to insure proper working Conditions. 

Westinghouse uses heavy-duty, steel-enclosed lamp holders for RLM’s to make lamp 
replacement as simple as possible for you and eliminate the expense of breakage. Light- 
weight, completely wired channels, which permit fast installation, help lower initial costs. 

Why not call the Westinghouse man listed in your area. He has more facts about lighting 


which are sure to help you. And you can be sure if it's Westinghouse. DP-$027-4 


WHERE BIG THINGS ARE HAPPENING FOR vou! 
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WIND UP WIRING JOBS FAST 


“DUA GRIp ENTRANCE HEA 


B 
Clamp 


two 


or rigid ¢ ond 
No 


DS 


Uilt-in ©onnecto, 
Just tighten 


Screws on EMT 


uit 


threads or 


fittings Needed 


5OVES fimeal 


GROUND RODS AND CLA MPS 


The rods Coppe, c 


Irmor UNiform| y 


hick from lip to tip Stee! Core and 


shar Pened pc 


Clamps 


Int Foy easy driving 


are 


designed to go 


with the rods 


ENTRANCE ELBOws 


“@asy to handle 


- 


Compact 
Deep cut threads 


weathe, Proof 


BRONZE ( 


Complete 


to 


COver all 


RO! 


4 Pipe 


HEAVy C¢ 


DUTY 


ie 


INNEC TORS 


tn By 
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For ail type conne 
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Ctions 
iced fa, lower than 
Split-boly Connectors 


IP to 30%, On larger s; 


SQve 


zZe@s 


IND CLAMpe 


line fo, 4 


5 types 


needs 


Swinging top for 
easy MStallation ° 


ra Ty HOWARD sr, . 


ST. LOUIS 6, MO. 


CEntral 1-8100 














Turn these rewiring Problems into PROFITS! 








an | make 


How ¢ 
ficient use 


more ef 
of my F 
manpowe! 


every J 
and still do 


? 
qua lity work: 


Plan the work and work the plan.../t’s easy 


with WIREMOLD ana PLUGMOLD 


the modern surface raceway systems for new wiring and rewiring! 


f. . 
el 
Take advantage of the big Wiremold surface raceways. <i 


rewiring business in your area! 








Sor 





e You can take advantage of the big rewiring market 
old and Plugmold the modern 
nd rewire. e You can pre-plan every 
nd follow the plan more easily with pre 
emold and Plugmold. e You can do , 
1 1 control installation costs and make é 
re profit on every job with Wiremold and Plug — multiple outlet ae 
mold. e You can build and keep more customer satis mn rm way t 
faction with Wiremold and Plugmold. e Wiremold and 


Plugmold meet all code requirements 


to Department L-ll for information) 





THE WirnG@MouD company 


HARTFORD 10, CONNECTICUT 














@Youngstown Buckeye Conduit is 
full-weight rigid steel and is manu- 
e ® factured as Hot Galvanized, Electro- 
Write for this new folder Galvanized and Black Enameled. It 
is available for immediate delivery 
in sizes from half inch up to six 
. . inches. We can also furnish Electri- 
cal Metallic Tubing in sizes from 
a Ou irs al half inch up to two inches 

“4 Ways to Greater Efficiency, 
eo. ° Lower Installation Costs” is a new 
folder giving a full description of 
OF WIitihg pro ec 10n each type, with complete information 
. as to wall thicknesses, fittings, etc. 
Copies are available at no charge to 
guide you and your customers in the 
selection of steel conduit. Write for 

as Many as you can use 
Rigid steel conduit is the SAFE 
raceway approved by the National 
Electrical Code for all hazardous 
locations. To be ENTIRELY SAFE 
use the best, use Youngstown Buck- 


»ye Conduit, your first aid f ir- 
BUCKEYE CONDUIT 25 protection SO we 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 60.0 issns yeh, sue 


General Offices: Youngstown, Ohio - District Sales Offices in Principal Cities 


SHEETS STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS . CONDUIT 
AND EMT MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE 
HOT ROLLED RODS COKE TIN PLATE ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 





More and More Woodhead Safety on Tap... 





with the NEW 


MULTI-TAP 


OUTLET BOX 


uacatle wtth 
VARIOUS TYPE 
RECEPTACLES 


6 @Oe@se@ 


m/" wy ny" ey” “yy 
PARALLEL TANDEM CROWFOOT “U" BLADE TURNEX 


-4gacu Woodhead is FIRST... 


with an ALL NEOTEX triple outlet box! 


The new “MULTI-TAP” outlet box is the answer 
wherever industry demands the BEST... for construc- 

aseaneey unens tion work of all kinds, for aircraft production and 
service, for motion picture and photography studios 
and for industrial assembly lines everywhere. 


if BUILT for SAFETY and SERVICE... full NEGTEX 
box construction is impervious to oils, greases and 
g 5 most chemicals...will not scratch surfaces over which 


it is pulled. 
ais u/ all 


a AT RUGGEDLY BUILT FOR YEARS OF DEPENDABLE SERVICE! 


Simple, durable interior construction has buss-bars 
running across contacts...easy to wire. Plug caps insert 


into box cover lip that prevents shorting blades 


oat rf. AVAILABLE WITH ALL CORD LENGTHS 
Lie So —— 


7 fr Wee . New “MULTI-TAP” outlet box available complete with 

LU Av og Sul cord and plug cap...prices furnished upon request... BI 

Kes lu) me: SURE TO SPECIFY size of cord, length of cord and type 
FOR AIRCRAFT of plug cap and receptacles needed 


fe 2 LT 2 LD LB LB 
NEW...in the Daniel Woodhead Line! 


MS Lf ff mf mw 

















FACTS Call Nearest Number...Get Same-Day 
Delivery on 13,584 Electrical Items 


It's a fact that WESCO ts as near as your 
phone. When you call WESCO, a lot goes 
on to make sure you get “same-day de 
livery” when humanly possible. This re 
markable service stems from the fact that 
WESCO stocks its many nationally known 


electrical products locally. 


Speedy Service 

When your call comes in, this one depend 
able source can deliver any of over 13,000 
electrical items within 24 hours. Now, 


there is no need to load up on normal 


ciectrical maintenance and repair item 


118 Branches 

In 118 branches, our policy is delivers 
where you want it, when you want it. And 
that's not all! We can help with trained 
specialists on tough jobs that are looking 
a deadline in the eye. 

Fear out this page and keep the num 
ber of your nearest WESCO branch 
handy. Or just look in the Classified Di 
rectory under “Electrical Supplies, Whole 


sale and Manufacturer”, 


WESTINGHOUSE ELECTRIC SUPPLY COMPANY 





Practical Methods 


Mercury Unit with Uplight Improves Detroit. The Austin Company were 


the engineers and general contrac- 

. . . tor. Cooperating in the selection 

Lighting Quality and design of this new lighting 

system were Ted Homer, G. E 

LIGHTING every fourth § section six units lamp engineer, and Duncan Pres 

The new lighting system in the total) is an Abolite Type GBF ton, of the Detroit Edison Com 
Vancouver Aven cranebay of the Protectc™ Shield, equipped with a pany. 

(merical Metal Products om 750-watt R52 


7 A incandescent retle 
Detroi 


t sets a new high in tor lamp, and connected to 


al 
trial plant light eparate§ circuit These six in 
aluminum — reflee candescent units are used for night : H j 
pe are used, and lighting, and for emeryency light Diffused Light ng 
rage illumination ing during restarting cycle when Provides 90 Footcandles 
andles throughout power outage temporarily disrupt for Panel 
area with a mini the mercury vapor lighting ? 
ontrast. Thi The new reflector, recent! an LIGHTING 


cally ideal visu; nounced j an levelopment in In research laboratorle 
f« the Illuminating Engi curacy in reading meters 
Societ t annual noting system characteristics must 
160 Progre teport, brings 


Phe 


10-in above the ame uplight { re tl 


be of a high order, for the depend 
lighting the ability of an experiment or test 
iat has been can only be as reliable as the great 
20-ft spacings, available for ome three or four 


est error, This is particularly im 
9 reflector penny “al for low 


ndustrial light portant vhen test data is constantly 
through ise of open-top and rapidly changing, such as at 
reflector ure fluorescen industrial refie the Lew Mlight 


, pe is 
\bolite Type HMFAU-2400 alumi While 


num units, 24 in. in diameter, with ( th ne nit | 


Propulsion lab 
il installation oratory in Cleveland, Ohio, where 


ini e already been research involves speed = range 
provision for ar upward com made, the American Metal Prod 


vhich light tne ict (lompany I aid t 


ceiling oftly and ‘ f th f iy lighting sy of degrees, and altitude ranges of 
brightne contrast 


many times the speed of sound, 


o be one temperature ranges of thousand 


ten miles or more 


lighted reflectors and This j allatior is il 


mfortable mini tne Hall 


talled by For that reason, operator 
Company, panel of which there are several 
electrical contrat The equip dozen 
Type H4A00 ment, made by tl Abolite Light lighting, different colors for lamp 
Company ing ivision of f Jones Metal and 
improved y 


itilize quality-quantity 


diagrams related to different 
plied by the types of information, readily-read 
, able dials and meters, plus shield 


ing, diffusing and circuiting varia 





hest uited to the seeing o1 


ations task at hand 


For example, the panel here il 





trated (control center for di 
hing refrigerated and combu 

ion air and altitude exhaust) 
itilize a mimic bus diagram 
colored indicating lights and sey 
eral banks of meters to indicate 
alve positions, temperatures of 
earings and water, plus operating 
ire 1 variou machine in 
area. General lighting on the 
10-ft-high board is provided b 
Daybrite 2-lamp 40-watt instant 
tart f ire vhich are mounted 
continuously across the top of the 
panel, 1% in, from the vertical face 
Reflectors are asymmetrically de- 
igned white porcelain units, di 
recting light inwards and down 
ards to blanket the face of the 


hoard, and sSkvtex yla | posi 


tioned 


ELECTRICAL CONSTRUCTION AND MAINTENANCE NOVEMBER 





INDENTER TYPE 


FITTINGS 
FOR E.M.T. 
Concrete-tight 





Briegel, the Original % ~t 
ee Red 


Indenter Fittings are nonce 


Connector 


neater in appearance, a 
easicr and faster to use. a 
Installation is simple x 
and less expensive. 

Two quick squeezes 

sets them forever. 

Try B-M Indenter 
Fittings and get more 


profits from each job. 


All B-M indenter 

Fittings ore U.L. Approved 

es concrete-tight and for general 
vse (File Card £10863). Also comply 
With Federal Specifications W-F-406. 


GALVA * ILLINOIS 


Warehouse Stocks in Principal Cities for Immediate Delivery! 
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COMPRESSION 
*s TYPE 
FITTINGS 


FOR E.M.T. Rain-tight 


BRIEGEL METHOD TOOL CO. 


GALVA « ILLINOIS 


ELECTRICAL 


ers in addition to fluorescent and 


CONSTRUCTION AND MAINTENANCE 











CONTROL CENTER operatior 
lamps in asymmetr ré tor cated 18 i in fron f board's vertical face 


Skytex gla 


panel | ( | r by double row of fluorescent 


diffuses light, which pl r 90 f tcandle on upper 


ertical surface nad { ) Zz al desk t { 


lamps to shield and diffuse the light The editors would like to men 
ource tion that the visual effect is more 
Color of the panel 


having 


ea green pleasing than the accompanying 
a reflectance factor of 40°), photoyraph indicates, for (contrary 
and lamps are standard cool white supplemental 
lighting vas used by the photog 
rapher when 


thereby creating a 


to our usual practice 
Illumination on the upper vertical 
face of the board is 90 footcandle 

and it is 50 fe on the horizontal 


irface of the control desk which otherwise 


Black Light and Flasher Units Add 
Interest to Florist Shop 


of a progressive and comment-pro 
Light 
ing intensities vary between 45 and 
100 footcandles for general illumi 
nation, while spotlights accent fea 
tured displays well these 
average figures. Designed by archi 


taking the picture, 
shadow effect 


vould be absent 


LIGHTING 
The use of black light, multi-cir 
cuit control timeclocks and flash- 


voking commercial venture 


louvers, lenses 
Stein Flowers of 


Milwaukee an outstanding example 


incandescent lamy 


and coves make above 


ALL-GLASS EXTERIOR 


ittractive f 


NOVEMBER 





. 
Complete Line 
1/4 to 3000 Kva. 
Single phase and poly-phase. 


e All standard voltages, such as 120, 
208, 240, 480, 600, 2400, 4160, 


4800, 7200, 13,200, and up to 


TRAnsiorn eR a 


| Special 
| Transformers 
| and 


| Saturabl 
for Every Purpose — 


To operate 120 volt lighting and portable equipment from 240, 1/4 Kva 
single phase 
480/240 to 

240/120 vo 


480 or 600 volt nower circuits, and higher distribution voltages 

To operate special equipment from standard circuits 

To char g odd voltages to standard voitages and phase changing 

For high voltage interior distribution sysiems, such as 2400, 4160 

4890, 7200, 13,200, and up to 15,000 volts One 
Underwriters’ Approved — SORGEL dry type transformers ar 

Underwirters’ approved in all ratings covered by the Underwriters’ Re 

examination Service, both single phase and 3-phase 


Substations — = 


od ed a 


For interior nigt voltage distribution systems, with either dry-type ‘ a 


i | ! 
or Askarel-cooled transformers, which are also procurable with any 


15 to 50 Kva 3-phase. Wall mounting type 
+ 
) 


make or type ¢ 
100 to 3000 Kva and up to 15,000 volts 


switchgear, and from any substation manutacturer 


fru 


Pe | As 


~ 
Dea aac Arc Rael Bras 





Substation, with primary switchgear—metering—2000 Kva 3-phase, 13,200 volt dry-type transformer—secondary circuit protection 
Shipped completely assembled, w red and tested, ready to connect to lines. Nothing else to buy, make, or assemble 





SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wisconsin 
ie 
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15 AMPERE — 120 VOLT AC ONLY 
LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES 


@: Junior 
\ di / ete 7 SWITCHES 


and an SCREW OR SCREWLESS TERMINALS 


effec- 

how- You'll like the Junior Quiette Switch for its small 

vifts size that means ample wiring room .. . for the built-in 

lizhted shunts in some models that eliminate splicing 

and a choice of either Binding Screw or Screwless 
Wire-Lock Terminals, as you prefer. 

pany 

flood 


; 


nters 


And when you add to these time-saving and money- 
saving advantages, features like noiseless operation, 
silver alloy contacts, an “L” rating for 15 amperes, 
120 volts, you'll agree A-H Junior Quiette Switches 
are a must on the next job...and all jobs to follow. 
Available in single pole, double pole, 3-way and 4-way 
with Ivorylite or Brown handles. Listed as standard 
by Underwriters’ Laboratories. 

Write for free folder (Form A-198), “A-H Quiette 
Switches Meet Every Lighting Requirement.” 


Wiring Device Division 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 


103 Hawthorn Street, Hartford 6, Connecticut 


Offices, Sales Engineers and Warehouses in Principal Cities 


Duality WIRING DEV ; » EN iT +» APPLIANCE 
é 


SWITCHES 





design by 


VAPOR-TI 


Utility—good looks —rugged, maintenance 
free McPhilben quality! Who else but Mc 
Philben packs so much in so versatile a 
line of lighting fixtures? Who else but 
McPhilben offers the smart simplicity of 
years-ahead styling, the inherent perma 
nence of anodized cast aluminum construc 
tion the fine attention to engineering 
detail, the range of applications the 


superiority of performance? 


if you've a lighting problem for hotels, 
schools, hospitals, industry, housing, pris 
ons, public or office buildings write us 
today. Our field-trained representative will 
be giad to discuss your needs and applica 
tions. Consult, and specify McPhilben 

pioneer and pacemaker in cast aluminum 
fixtures and institutional lighting for over 


41 years 
cOoMmSuc, 
‘i. 
[mmc Phal en) 
ALigh 


7 


Specit* 


ting 


1333 Willoughby Avenue, Brooklyn 37, N. Y. 


oil. 


. Representatives in ma of cities 
+: Stockedaby, Electyical Wholesalers: 
" ’ e « 

* & = . 


VAPOR-TIGHT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
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COLUMN AND ISLAND DISPLAYS 
hlignted by adjustable louvered sp 
while amental pendant units are 
t increase 

irranged 


nq redw 


attention to the hop’s attractive 
exterior 

In the show-window peninsula 
just to the right of the front et 
trance (and measuring approx! 
mately 12 by 12 ft), flowers ars 
arranged beneath a complete 
louvered ceiling that shields thr: 
rows of 150-watt R-40 floodlamp 
ten lamps per row) and eight 40 
watt black-light fluorescents. Alte: 
nate floodlamps are staggered be 
tween alternate wiring circuits s 
that basic horizontal-plane lighting 
intensities may be either 50- or 
100-fc. These floodlamp circuits aré 
also controlled by flashers and time 
clocks, thereby making it possibl 
to alternate normal-color with 
black-light fluorescent displays on 
any pre-selected interval, then have 
the lights switched off automati 
cally late in the evening. Here 
again, floodlamps of different col 
ors are occasionally used with 
flashers arranged for either alte! 
nate or simultaneous operation s« 
as to rotate or blend the colors 
used. Floor-to-louver height in thi 
window is 8 ft, while the cavit 
above the cellular ceiling measure 

in 

Six additional lighting treat 
ments are used to illuminate the 
main (30-by-40 ft) interior sectio 
of the flower shop. These includ 
1) semi-recessed 4-by-4 and 1-by 
8-ft Neo-Ray luminous panels in th: 
central area, (2) a continuous 1-ft 
vide louvered cove above and 
front of wall cases and peg boat 

>) an 1l-by-4-ft white-enamel 
eggcrate pane] installation adjacen‘ 
to the rear entrance, (4) a total 
of 19 Prescolite semi-recessed ad 


istable eveball units equipped wit! 
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Not so long ago, people rarely 
drove their automobiles at night, 
because poor street lighting con- 
stituted a considerable safety 
hazard. Nowadays, Streets are bril- 
liantly lighted and night driving is 
taken for granted. 

Simplex ANHYDREX Series Street 
Lighting Cables play an important 
part in keeping the nation’s thor- 
oughfares brightly and safely 
illuminated. These extremely light 
weight cables are completely de- 
pendable, are easy to splice and 
are unaffected by moisture. Avail- 
able in a variety of sizes to meet 
existing requirements. 

SIMPLEX WIRE & CABLE CO., 
79 Sidney Street, Cambridge, Mass. 


SAFETY 


FACTOR NO.1 














Simplex Anhydrex Series Street Lighting Capie 
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ms 
ra New Stonco 


No. 6400 Superspot 
a\'4, gives 121,500 CP 
~ for only 500 watts 


im 


and adapts easily for 
all outdoor lighting jobs 


Ther t pe | iled be more light 

ommercial ervice is the 
heart of the new Stonco 6400 
Over 171.500 indlepower ji Precision-designed for efficiency 
ision-built for trouble-free service 
the 6400 | duty alumi 
num, with big internal and external ribs to 
urface for rapid heat dis 
installation, no mainte 
bright for life 


Stonco 


vhere 


im lamp ever the 6400 give you 


designed for you need it most, for lk money 


bright power 
and pre 


Superspot 
beam that con long 


i long-throw 


600 watts current extra-heavy cast 
ithlets field 
ght terminal industrial 


t a few of the places 


golf driving 
y rds 


provide greater 
pation. Simpl 
nance, and the lamp stays 


whe TX 
Look at these special features 
Raintight: for all-weather use 
Double the Lamp Life: Kated twice that of ordinary lamp 
Pre-Aiming Quadrants: Both vertical and horizontal for easy pre-positioning 


Locked-In Focus: Interlocking teeth anchor the unit firmly in position as set, regard 
less of vibration, pole sway or shock 


in any position 


’ OOO hours 


Maintenance Free: Never needs cleaning — sealed beam reflector stays mirror bright 


A full line of models 
for any outdoor installation 








> 


STONCO 
PORTABLE 6400 
Only 13 pounds light, but 
with big lighting capacity 
right in your hand. Ideal 
for all field work fire 
department emergency 


STONCO 
SPORTSLIGHTER 


A new way to have top 
professional athletic field 
lighting, well within a 
tight budget. Write for 
full details 


CLUSTER 
MOUNTING 























f\ 
r 4 
a 
oes 4 
WALL BOX COVER 
MOUNTING MOUNTING 


» 


. 


os Fon out toon Vgtiimg ts Slowew 
JUNCTION BOX . 9 


Sfyge: 


ELECTRIC PRODUCTS CO. 
Kenilworth, New Jersey 


+-----------4 


WD POLE 
MOUNTING 


PENDANT 
MOUNTING 


POLE TOP 
MOUNTING 


—— 
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PAR re p 


tured items, (5) numerous decora 


tive Globe perforated-cone Fresnel 
pendant lamps delivering fron 


lens } 
yotcandles t 


60- to 100-f plants be- 
neath them, depending upon length 
stems, and 6 re 
10s above 


glass-front re 


of supporting 
essed 150-watt R and i 
the large 


All 


‘ nite 


front of 


friverator fluorescent lamp 


rapid Start Six 
1-by-4-ft cen 
tw 


are Varin 


vein) ed avove 


tne 


tral translucent quare al 


row peiny located above othe 


lastic or louvered panel Lamp 
“ure generall positioned 1 ft abov 


thei 


and lamp ed 


hielding medium 
Ith the lo lve 


placed 16 WW 


respec tive 


coves are 
tne 

Throughout the tore lig 
100 fe althe 


wall plane 


intensities average 


as mentioned respect to ce 


local area t 


i! nsities actuall 


from 45 to 16 f overall 

circuit x lose contre 
ircult i! 

yroup are automatically 

off through action of a 


vhile Cove 


time 


remained lighted 


face include 

plankit 
lead 

ceiling 


redwood 
vith white 
pegboard. Acoustik 
Floor tile 


? 


tone, 


r ibbe a 


cream are tal 


vith red ru accent 


Automatic P-B Control 
Boosts Mill Efficiency 


ix 140) 


arive 


ball-mil 
the Diamor 
Cement plant at 
Ohio, f 


separate 


motors 
land Middle 
Branch, ( 

manual 


three operatl 


to start and synchronize eac} 


Not only 


were these multiple 


time col iming 


maintenance wa high bec: 


control equipment was _ loc: 


dust 


result of 


iveas of heavy concentrat 


As a 


however, 


modernizatior 


placed in operation by 
synenronous starters 


controlled b 


motor whic! 


are in turn remotely 
musnbutton 

Starters, cde EC&M 
individually 


in totally-enclosed 


igned by 
Cleveland, are 
steel cabinet 
located in a 
then 


dusty cement plant 


separate room to re 


move from the normal! 


atmosphere. Ac 
to facilitate rou 


t and 


Inspec ion 
vided by means of } 


abinet front 


1956 


ormerly required 


these drive units are nov 


means ol 


hou sec 








Ordering Switchboards? Specify Plug-in 
Mounting of Molded Case Circuit Breakers 


I-T-E CIRCUIT BREAKER COMPANY 


Small Air Circuit Breaker Division 
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PUSHBUTTON PANEL located adjacent 
to 440-volt grinder motor remotely con 
trols motor starter that automatical 
brings drive unit into ynchronism 
starter we housed in totally enc'!ose 
capinets in separate r m to remove then 
itr 


here f cement 


lf you can reach it, 


you can fasten it 
with Ramset’ 


One-hand operation in awkward places ts simple with a light RAMSET 
powder-actuated tool, Its ideal for ladder and scaffold work 


lor anchoring to concrete or steel, the new DuUO-JOBMASTER ets 


BEFORE MODERNIZATION program wo 
aunched, all control equipment was « 
ed routine of starting 
and fasteners interchangeabl merely by switching barrel ynchronizir x ball-mill drives 

rizht on the job! Yet the tool does not change size or weight! juired three rate manual operat 
There's no need to exert physical power when you use RAMSET ! 

Let the power charge do the work! No wire 

no hose to drag or untangk RAMSET 15 en lo pern plant operatot ; ' 

tirely self-contained companion too/ tart motors from local position 
Tough jobs are now easy with Ramsetr. No tea the motivating pushbuttons are 

more drilling, filling, plugging and bolting Shure-Ser located on control panels placed 

' “ near each drive motor out in the 
Otherto Rause plant And, when one of thes 


I 


RAmseT fasteners are set at the press of the K 

inyh 
trigger—-have greater holding power than old ; 
(his hammey i f | arting buttons is pre ed, the re 


tyle method 


Use ne j iate yt ‘tart i tomaticall 
Speed your production, make work easier for » Cartridge, but en motor irter sutomatical 


operator cut your costs, get more depend pied sg own han neigh pert orca ta 
able performance by using RAmser when ' Power more effe ok - nce as lat pes aed of a 
ever fastening to concrete, steel or other ive. For ma Ont - sage yaaa and lock it ther 
mond mnptentale Mortar joints, cinde, Pic ld removal and _ re-applicatio 
Write for free new catalog, ready for you now block Ask for literature also occurs automatically in the 
‘ event that a voltage dip or momen 
; tary overload causes the motor to 
pa pull out of step. This feature fo: 
Ramset EF stening System quickly returning drive motors to 
service is another time saver and 

lessens necessary supervision. 
Savings introduced by these fea 
tures fa outweigh the cost of ad 
12105-K BEREA ROAD CLEVELAND 11, OHIO ditional wire and conduit involved 


WINCHESTER - WESTERN DIVISION 


OLIN MATHIESON CHEMICAI CORPORATION 
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Uptegra ff LIQUID-FILLED Transformers 


a complete line — 





All standard commercial ratings from 3 to 10,000 KVA are 
ENGINEERING DATA 


i iil ible in t| ( con le te line ol [ le graf Lic uid-Filled 
Helpful material for planning electrical systems ' : 'P i 


lransformet and special designs are readily available for 

a pplications where standard units are not entirely suitable 

Prompt deliveries can be arranged, and all Uptegraff Trans- 

° rel are full guaranteed I he mecet or exceed ASA 
' ,EMA and AIEE standard 

e x n e expericen thi it hich has pecialized 


i i ign 1d manutacture of transformer 
A NTER. Uptegratt ‘ 

dhe hy ad Center Tra if thie ri | lone life ol I plegt iff 

formers in eightee 


50 to 2500 KVA rier roau ! tee@rall , ne Data Book illustrated 


‘ tion uselul to executive 
We will gladly send 
I t¢ 


On companh 


3, DISTRIBUTIO Tr 4. OVERHEAD. Charactersst 
letin conta Jetailed f dimensional deta ratings and 
cations of Uptegraft i-f her data on Uptegraff type 
istribution Transf 15 UD Overhead Distsibut Tra \ 
» 500 KVA stings, per f ers are giver Bulletin | - S 
mance dat timer 

weights and other data. B t 
1 
l 


%6 R. E. UPTEGRAFF MANUFACTURING CO. 
When requesting copies of above publications, Scottdale. Pennsylvania 
please write on your company letterhead. ; ‘ ° 
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For quick, casy installation 


i, It's Blackhawk 


Service Entrance Masts 


How to Heat Rinse 
Water Economically 


HEATING 

The problem of 

ater for commerce! 
temperatul that meet 
cits healtl code can 
effectively and economic: 


imple method. using electri 





The main supply of hot water | 
imply hoosted to the required tem 
perature b installing an instar 
taneous circulation heater in the 
iot water | leu ‘ ashing 
machine 
This problem was faced recently 
by un industrial cafeteria. In the 
midst of remodeling its kitchen fa 
cilities, it was found that water 
from the central hot water system 
vas heated only to 140° F., 40 
hort of the required 180° F. Inve 
tigation showed that installation of 
un ordinary type of supplementary 
neating ystem would be costly, 
and that furthermore there was 1 
space for ich a system SO, 
nstead, a compact and econom) 
cal Chromalox electric circulation 
heater wa elected and installed 
This heater was easily imstalled 
th (Ne F n the unused space under the wash 
For an easy, quickly installed Ser- trance Head is securely in place ng table It was supplied a a 
ce Entrance Mast, the name to In the Blackhawk entrance head completel “nackaged” unit vith 
remember is Blackhawk Black- the housing frame is the slip fit built-in insulation. pine connectio1 
hawk with Slip-Fitter Service ter...the set screws tighten di- ne my sas a 
Head Entrance with new com-_ rectly on the conduit so only the and thermostat, to assure const 
bination 2” and 24” slip fit unit heads show. 
with 114” service entrance cap. Th machine now meets healt] 
Blackhawk with the service en The Blackhawk Service Entrance ) 
trance head that slips over any Mast is available in complete kits B = - by thoroughly san 
conduit needs no threads no Or as separate fittings. Whichever ! “ In addition, 
extra clamping device no special way you buy, either the complete dry rapid 
tools for installation Simply hit or individual fittings, the name eliminating ne ying 
tighten the two set rews and the to remember in service entrance 


Slackhawk Slip-Fitter Service En- masts is Blackhawk 140 F WATER 
FROM BOILER 


—<; BLACKHAWK = 
Bradetres INDUSTRIES herve 


ant 


temperature at minimum cost 





DUBUQUE, IOWA 
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eck appliances Instantly determine 
rrent at plug if fuses are good 


different ere 


jobs 


an 
AMPROBE 


Don’t gue at it. Amprobe if expensive? Not all all. You can select an 
Amprobe for as little as $19.85—just a few 


You'll save time, money, and costly mistake 
dollars more than an ordinary voltage-teste) 


on the job by reaching for your Amprobe. It’ 
not just an ammeter, not just a voltage-tester 
It’s both! Amprobe measures voltage and Amprobe is a division of Pyramid Instrument 
current —instantly, accurately, safely—with Corp., 630 Merrick Road, Lynbrook, New 
out shutting down equipment. And there’s a York, manufacturer of REMCON simplified 
model that fit our needs perfectly. low-voltave switching device 


AMPROBE 
IS wodels t woke your work eorion, fasten, Aunon 


Jampes as AL f 


see your electrical wholesaler today. 
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Ask these 

questions, too, 

when you judge 

a tluorescent lamp... 


Is your investment 
protected? 


heek We ng he I 
ny 


long 


Is it built 
with tailored glass? 


is it the correct 
type, size and color 
for the lighting 
job to be done? 


| he We n 


WATCH 
WESTINGHOUSE 


UNnERE B14 THINGS 


ARE HAPPENING FOR Yeur 


ELECTRICAL 


CONSTRUCTION AND MAINTENANCE 


TEST-PROVED 
MAINTENANCE 


CONTINUED FROM PAGE 


juminaire ix fitted 
vith 
and drawer and is served on all 
ides by the crane 


Anothe TY of 


meriting mention 


fluorescent 
underneath storage cabinets 
t surround 
equipment 
a plant-fab 
vith 
held 
chain containing a tu 
Melting of this link 


; 


the cove} 0 


ated solvent tank 


a hinged 


equipped 
tee] over that 1 
open Dy 

ible link 
would 


matically drop 


permit auto 


snut due to yravity 
Simultaneou 


melting if anothe) 


fusible element would activate 
(‘O02 system, with spray being intro 
duced nto the tank just above the 


level the olvent mtained 
there Both f these feature 


provide afety insurances ivainst 
lamayge from a flash fire, for a sud 
den rise of temperature vould 
promptly melt the fusible tripping 
elements and the fire 

confined and mothered 


The likelihood of a fire occurring 


stantly 
howevel l a remote one for the 
olvent flash point ex eed 200 


degrees and immersion of object 


above this temperature 


Plantwide Transportation 


Due to the physical ize ol Lhe 
structure and exterior stot 

thought ha also bee! 
toward the 


plant 
uye area 
directed obtainment 
of rapid transportation for maint 
nance personnel and materials. A 
liberally 


uw result, aisles are sized 


and ke pt clear to permit tree move 
ment of jeeps, 


trucks, while 


bicevele 


pick-up and lift 
maintenance men also 
extensively whenevet 


‘ not encumbered with 
or weighty equipment. Port 
vork benche on castors are 
ised to facilitate n-the prot 
pair work 
These item quipment 
ire pecially l furnish 
maximum e 
trician truck bein 


and bin 


wire basket 


vith ladder rack 
fitted with 
receive shHhapeih canva 
mall part and 


benches pt 


TTLitis 
ither 
men and m verti 

nook 


metno 


concerns the 


and special working 
raised by fork lifts. 
From a basket cage at the end 
of a Skyhook boom, a maintenance 
man can reach objects located 40 
feet distant in any 


platforms 


direction ) 
from the boom’s base, and he can 
also remotely 


boom’s 
This per 
mits him to obtain exact position 
ing of his When 
lowered gasoline-operated 
hop mule and jack-knifed into a 
folded the complete rig 
becomes a compact 5-by-20-ft plan 
vith a 12-ft height, permitting 
ts passage through any 


control the 
azimuth and elevation 
working point 


atop a 


position, 


aisle 
portal or doorway in the manu 
facturing area 


This 


for such 


extension rig is excellent 
high-level maintenance 
work as installing busduct plug-i! 
devices or relamping high-bay 01 
floodlight units. Inciden 


tally, relamping these tower instal 


outdoor 
lations is on a modified-group re 
placement basi all-night 
those left on for 


light 
security pul 
poses) being cleaned and relamped 
months while the other 
ire group replaced 


every six 
lamp ence a 
Veal 


lo Paiste 


lesser 


electrical worke) te 


heights, platforms are posi 
tioned at convenient levels by fork 
lifts 
with 


mesh 


These platforms are equipped 
structural ladder, 
parapet and tool tray; and 
they are 


sub-base, 


used for servicing such 


items as unit heaters, overhead 


loor motors, jib cranes and low 
ba lighting fixtures For all 


medium-level work, therefore 


these 


lift-platforms constitute an 


other important 


maintenance aid 


Celebrating a quarter-century of 
existence and three years as a Ge! 


Motor Euclid co 


tinues to physical size 


eral division, 


grow in 
prestige, sales and scope of prod 
icts Due to its recognition, en 
dorsement and progressive practic« 
of electrical maintenance, thi 
plant cons ‘Ss an outstanding 
example industrial organiza 
tion K at peak performance: 
And due to intelligent analysis and 
prompt attention to electrical prob 
lems, the 


model fo 


plant stands out as a 
production, efficiency and 


afety 


UVE BETTER 
“Corpyce™” 


att 
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how to judge a fluorescent lamp ... point no. y 








ask about ELEC TRODE erricnriinns six we 


\ W estinghous ‘ 


QUALITY 


WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING FOR vou! 
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V Totally nclosed 
V Class H Insulation 


ALLIS-CHALMERS 


Dry-Type 


TRANSFORMERS 


WrRGET all about maintenance 
| with this Allis-Chalme1 
totally enclosed, 150 C rise, dry 
type transformer. No dirt, dust, 
moisture or lint can get at it 
wJse it indoors or outdoors. It 
is completely weatherprool 
Class H insulation used 
throughout the coil structure 
results in long insulation life 
(Case temperatures are low do 
not exceed maximum of 40 C 
rise, All safety requirements are 
easily met. No vaults or barrier 
are needed 
Modern design features result 
ina compact, convenient tran 
former that will give vears of 
atistactory operating life. All 
these advantages are available 
at no extra cost Coil has maxi Simpl sturdy, Recessed bot- 
For Complete Information, segalhar eae pa: tetetty eh ree rte See 
call your nearby Allis-Chalmer life with Class losed wea eight bolts for 
district office, or write Alli H (150 C rise) therproof case positive closure, 
(‘halmers, Power Mquipment insulating ma has just one yet gives quick 
Division, Milwaukee 1, Wi terials welded sean accessibility. 
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FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 
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f products on which more information is 
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Product News 


Loadbreak Tool (1) 


A portable li 
Loadbuster, 
veniently line 
applied instantly to any 
nect or 


idbreak tool, known as 
carried con 
trucks and 
S&( discon 
distribution sys 
tem to break load current 
of this tool, 
and over 


which can be 


on utility 


cutout na 
By means 
which may be used over 
and 
be operated 
Safety 
performing 
since there Is 
resulting from the 

Tool is, essentially, 

interrupting unit, or 
loadbreak which can be carried 
on line trucks ready for instant use. 
Attached quickly to a universal pole, 
manipulated freely, ap- 
proaching the or cutout to 
be opened from any angle, direction, 
light in weight. To 


load, the tool 


again, every disconnect 


cutout on a ystem may 
as a load interrupter switch. 
is afforded the 


the opening 


lineman 
operation, 
no external ari 
load interruptior 
a portable load 


tool, 


it can be 
disconnect 
or distance. It 
break 
tne upper 


is hooked across 
contacts of an S&C discon- 
cutout which is then opened 
in the normal way. A twist of the pole 
disengages the releasing it for 
loadbreak service 
where. The tool provides are-free cir 
cuit interruption at any distribution 
system through 14,400 volts 
It is able to break all load currents 
through 400 amps, as well as asso- 
ciated magnetizing and charging cur- 
rents. It can switch all 
pacitor banks 
S&C Electric 


Ravenawood 


nect or 


tool, 


immediate else- 


voltage 


pole-top ca- 


( ompany, 
Ave., Chicago 


Magnet Wire 


film-insulated solder 
called Analac. It 
Formvar or plain 
enamel, but without the necessity of 
removing the insulating film to make 
joints either during the winding proc- 
ess, or when attached to lead wires or 
to some other Analac is 
colored a bright red with a stable dye 
used for identical applications. Of- 
fered with both and heavy 


An improved 


able magnet wire, 


can be used like 


conductor 


ingle 
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Analac 


stance, 


grades of insulation, 
lent will 
withstand all normal winding condi 
Dielectri loss, dielectric 


and dielectric 


nas excel 
abrasion resi and 


tions 
constant all 
windings 
ised on electroni 

from 
which 


strength 
make it 
tnat 


devices. It may be 


suitable for use in 
generally are 
removed 
dereeler, in 
taken over the flange, o1 
by direct pay-off from the rotating 
spool controlled DY i tension device 
Wire A Cable Co 
New Yorl N. } 


spools by spinne 


the wire is 


Anaconda 


Broadu ay 


Connectors (3) 


Three-wire N vit To! 
through No. 2 solid, 
to this line to meet the needs of utili 
ties and REA cooperatives using split 
bolt connectors in 3-wire application 
They are designated KS17-3 for No. 6 
solid copper; KS20-3 for No. 4; 
KS22-3, for No. 2. All have REA ap 

They include closely dimen 
threading for bolt start 
ing and frictional losses in 
tightening, and a flat-sided herd for 
good wrench-gripping surfaces. It i 
reusable and can take the same tight 
ening torque in reuse as the first time, 

Burndy Corp Norwalk 


conductors 


have been adds a 


and 


proval 
sioned 


Cassy 


minimum 


Conn 


Strap (4) 


A new 
“snaps-on”’ 


type of metal strap that 
pipe, rigid and thinwall 
conduit. The secret of the “snap” is a 
bump inside the strap. As the strap 
is pressed on, the bump causes a slight 
springin= action which holds the strap 
Ribbed construction adds to 
the snap and provides rigid support 
of the conduit or pipe. Straps are 
made of heavy steel and zin 
plated after fabrication. They are 
available in six sizes from 4 in. to 2 in. 
for thinwall conduit, and 
from # in. to 2 in. for rigid conduit 

The size is stamped on each 


in place. 


gauge 


seven IZ 


and pipe 
strap 

Holub 
iil 


Industries, Inc Sycamore, 


Fluorescent Fixtures (5) 


A weatherproof, aluminum fluores 
cent fixture for lighting tunnels, 
underpasses, loading shed 
areas. Weighing 50 pounds and meas 
uring 72% in, long, the fixture (type 
HLG) consists of assemblies—a 
housing for lamps, ballast, wiring, 
and reflectors, and a door, which sup 
ports a gasketed, clear ribbed plastic 

Door opens by turning three 
when open, it can be allowed 
either to hang on its hinges or be re- 
moved by Removal 
of one reflector section provides access 
to terminal block and ballast. By 
means of L-shaped brackets, the fix- 
ture can be mounted continuously in 
rows on ceilings or walls, then rotated 
horizontally to any desired position. 
Fixture uses 95-watt, rapid start out 
door type fluorescents, 
warm white. 
Hinds 
North Sts 


docks or 


two 


cover 
catches; 


unhooking hinges 


either cool or 


Crouse 
Seventh 


Company, Wolf and 


Syracuse, N. Y. 


Generating Plants (6) 


Two direct-drive generating plants 
been added to the Winco line of 
, both designed to 
rpm The Winco 
2B23S4D is rated at 2,000 watts, with 
plenty of intermittent overload ca 
pacity n 102B1484D is 


1,250 watt 


nave 
engine-generators 


run at 1800 Series 


rated at 
with plenty of margin for 
Both 


manual or re 


temporary overload. units are 


available with either 
mote start 
VV incharge? 


City lowa 


Corporation, Stous 
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Vv 


WIT ATES a 


Electric Mfg. 


eras 


Chieage 12. Vlimois 


A Midwest quality fit- 


ting. “Quality” is just a 


condensed way of say- 


ing: “Getting the total 


job done — right — with 

most inexpensive 
combination of material 
and man hours.” Engi- 
neering and producing 
quality fittings to meet 
the highest standards of 
electrical wiring instal- 
lations, is our objective 


at Midwest. 





Relay (7) 


A new 
(NEMA 


plications ich a 


ne 10-amp relay 
designed for ap 
tools and 
flexi 
space by 
extra relay 
necessal in ¢ omati control 

ten \ terminal 


permit wiring ron tour adirectior 


6-polk 


n-i 
AiB) 


T ype 
mac hine 
control panels 
bility 


reducing the 


ncreases 


and cor ves panel 


le ty pe 


with tner plain w 2 or crimped or 


terminal connee or The relay 
in both standard 


ll terminals of the 


and latened 
new 
ia are 
ft Other 


signed are captive 


accessible from 


features de 


lal ge 


Tront 

clamps and 
on terminals. Relay 

available in }-, 4- and 6-pole model 

and frequencies up 

es. Machine too! 

be changed 


panhead screw 


Trom 
rmally closed or 
additional 


ne x 


part 
mounting 
ize 0 and 


Schenectady 


Wiring Device 


A new “puper I'wist-Loch featu 
ing screwless pr 
Wire terminals ar 


between 


ire grip terminais 
pressure-Clam pe 
each casé 
, no wires 
Wire ends simply 
individual pockets 


and, with the dead fri n position 


section . nt in 
; complet ly “dead that is, 
extend to the f1 


pre nto tl 


are securely | locked in 
Wire ntact one an 
other o at and touch stee 
for the 
eliminates tne 
fibre dise and 
viring safety 


place 


trand 


nell Thi ve lesign 
cap 


need 
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ava lable in 2 
wire 20 amps 
600 volts, a 


wire, 


amps 


amp 250 volts and 
Either 


mnector 


ac only. 
ip or ¢ 


njunction with 


Fiuorescent Tester (9) 


] new tester will meet all fluores 
ent testing needs from 14 to 40-watt, 
lamps. It 

service truck without 
damage lest all bi pin 
ind T-12, 14- to 40-watt, 
1d tart and circline. Tests al 
ters, FS2 to FS4, 
and reset. Test 
eparately or tog 
on 110-120 volts, ac 
iy 6 by 5b in 
ilhbreath Whitehead 
Bradentoy Fla 


tarters and can be 


ied on fear 
lamp 


including 


standard, no 
starter and 
ether Ope 


Overall siz 


34 Manatee 


(10) 


panel 
suitable for use in 

corridors, 
high light trans 


brightne 


Fluorescent Fixtures 


w modular lumi-plastic 
cent fixturs 
banks, store etc. 
e panels offer 
ion with low irface 
Easily washed with 
All lamps 


hidden 


any detergent 


and component 
from view may be 
ingly or ganged end to end for 
yntinuous rows of light 


body finished in a 


parts are 
Fixtures 
ised 
Heavy gage 
hard baked 
Fixture sizes are 24 by 
in. and 24 by 48 by 42 in. 
four and six 20-watt 
vo, four and six 40-watt R.S 
j Segu Co., 2500 Weat North 
, Chicago 47, Tul 


* ename l 


ised are 


Ventilating Hood (11) 


A new hood, named the 
Patrician. It is a complete system and 
includes four units (1) the 
which blends with any 
available in 30-, 36-, 39-, 42 
lengths finishes are 
well as 
flow 


ventilating 


nood 
room decor is 
and 48-in 
standard Cop 
colors; (2) the 300 
ventilator which re- 
heat and from 
air and exhausts them to the outside 
under pressure; (3) a 9-in. filter grille 
that takes the grease from the air 
being exhausted, is easily removed for 
cleaning; (4) an under-hood light has 
a single switch that operates both 
light ventilator so that they can 
be turned on separately or simul 


pertone as 
cfm axial 


moves smoke, fumes 


taneously 
Tvrade-Wind Motorfana, Ince., 
Paramount Blvd., Rivera, Calif. 


7755 


Duct (12) 


Walker No. 4 duct measures 14 in. 
high by 64 in. wide and has an interior 
sectional area of 8.75 sq in. It 
is available for use in Walker under 
floor electrical distribution systems, 
either by itself or in combination with 
Walker No, 2 duct which measures 14 
in. by 34 in. No, 4 duct is made from 
nominal 14 gauge steel and is pro- 
tected inside and out by a layer of 
herardized zine and a specially form 
ulated, corrosion-resistant outer coat 
ng. Duct is nominally furnished in 
10-ft lengths with five factory pre-set 
inserts spaced on 24-in. centers. In 
erts are generally 2.5 in. in diameter 
and are available in various heights. 
The open end of each insert is sealed 
with a removable steel cap, recessed 
to receive concrete. Inserts are 
threaded on inside to provide secure 
fitting connections. Blank duct, with 
out inserts, is provided for home runs 
to distribution panels or cabinets. 

Walker Brothers, Conshohocken, Pa 


Cross 
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Time Switches (13) 


New $300 weatherproof 
door time 
to eight on-off 


period, have 


vitche designed wi 
operations in a 24-hour 
been introduced for indus 


trial use, parking area playgrounds, 


parks and } ; | ase 18 was 
keted for du als f 
and 


zine plated, 


baked wrinkle 
Each itech in 


dut low 


finished gray 


enamel eries feature 


a neavy temperature motor 


of special design for outdoor tempera 


ture Variation 


set for 


Operations may l« 
temporary or seasonal lighting 
and as clos i v0 m 
the 24-hour dial 


able Oversized heavy ilver 


inute apart on 


Trippers are remov 
button 
contacts are more than ample in area 
thicknes for rated 
locked or sealed, or both 
Four 60-cyele, 30 
available for 120- o1 


240-volt operation with either a sing! 


and load Case 


can be either 


locked 


amp 


and sealed 


mode! ure 
pole, single-throw witch for 2-wire 
or a double-pol ingle-throw switch 


They are UL 
pole or 


for 3-wire 
and may be 
and 
1) in 
Paragon 


Wis 


approved 
urface mounted 


are ¥&@ in. high, n. wide and 


deep 
Klectrie Co Two River 


Receptacles (14) 


Several new fuse and sign recep 
have added to this line. 
Among them is No. 266A, a bakelite 
with a solid center 
contact, rated 30 amps, 125 volts 
: height is 144 in 
Fuse mounting hole size is 14+ in. in 
diameter Ear 
spaced at 1% in 


male 


tacles been 


fuse recé ptacl 


Diameter is 14% in.; 


mounting holes 


Also 


terminal 


are 
available with 


push-on instead of 


202 
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insulating 
binding crew terminals 


266 1 i maK@lite Keyle 

jas sign receptacie in one 

ited 660 watts, 600 volts It 
r- 


th male push-on t 


ivallable v4 


ins id of Dinding 
an be had with insulating 
screw term 


Vig Cs 


inding 
Cirele F 


(15) 
VHO 


lamp 
Features of the 
lamp are more efficient lamp diameter 
start heat 


Fluorescent Light 


for the new 


fi 


A 4-ft 
high 
for industrial use 


fixture 


(very output) jorescent 


filament 
and the 
Fix 


rapid continuous 


ing, “pressure control” center, 
instead of 
with a light 
slotted reflector 
An &8-ft fixture 
There at 


use of neon wae argon 


designed gree! 
Unit 


upper 


ture | 
tint includes a 
component 


later on 


and 
will be 
already available two lamp models i: 
the line—a 100-watt 4-ft lamp rated 
at 6,200 lumens 200 
model of 13,250 lumens 
Electric 

Ne Ww 


available 


and vatt #&-ft 


Products Inc 
York 19, N. } 


Syl anid 


1740 Broadu ay, 


Telephone Switchboard (16) 


switch 


Mode! 
boar d 


1B10 


been 


dial 
designed for 
and institutions re 
three to ten private tele 
It comes completely equipped, 


telephone 
has smal! 
offices, factories 
quiring 
phones 
and requires only the addition of tele 
phones to be 
addition to 


yperation. In 
ntercommunica 


special 


placed Into 
normal 
features are 
speaker 


tion service many 

such as 

phone, code call and 
Telecom, Ine 1019 


Kanaaa ( ‘ity, Vo. 


available paging, 
others. 


Admiy al Blvd., 


Power Supply 


idjustable-outp 
I ipply, 


a cor 


Solavolt 
transformer 


yermanium 
a Chi nign-capacit 
sectior ma cnoke 
ratory andal ft! pert 
tne unit 


, ly 
is | ipply 
{ minu 


vitnhin 


Variations up 
Ripple voltage 
{ ‘ (rms) ; Tull los and nominal 


input lectrical circuit 


and terminals are insulated from 
ound, permitting operation at eitne? 
, , 


polarity Available in six stock model 


that provide output adjustable in dif 


ferent voltage ranges between 5 to 
100 vol , and 
All six a 
relay-rack mounting on 
in. frame. Front 
and cnhas is 124 In deep 
DC-245 is available. 

Electric Co., 4633 W 


Chicago 50, Til 


currents up to / amp 
arranged fo 
standard, 19 


panel is 7 in 


semblies are 
high 
sulletin 


Sola léth St. 


Cargo Light (18) 
levels 
rail- 
dark 
cargo light. Unit 
ommodate two bulbs up to 200 
Bulbs 


mounted SOK ke 


High-intensity illumination 
can be 


achieved in the interior of 


road freight cars or in other 


areas with this new 
n siz are supported in 
rubber ts to resist shock 
and are 
flector guards, which 
to direct the light. 


protected by plated steel re 
may be rotated 
Mounting bracket 

specifically designed for hanging 
init in automotive-type freight 
4 ft of three-conductor, 
chrome-yellow, 
supplied with a 3-prong, gr 
type, electrical plug. Cord j 
the dark. Lamps guards and 14 gaug« 
steel body are completely grounded 
and unit is made to JIC standards 
Light is 174 in. in overall length and 
weighs 9 lbs, including cord 

Hoffman Enginee ring Corp., Anoka, 
Minn 


cars 
type ST, 
cord is 
unding 


power-supply 


ible ir 
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designed to meet severe industrial 
load transfer requirements ... 


FEDERAL paciFics AL/-WLW 


DOUBLE THROW SAFETY SWITCH! 


Now...a completely redesigned line of 
90.000 emma double throw safety switches! Engineered 
Pusible and non-fusible to handle load transfer from one power 
240 V.-600 V. AC, 250 V. DC source to another...safely...dependably! 
NEMA 1 ENCLOSURE Many of the time proven features of 
Federal Pacific’s Heavy Duty Industrial 
Safety Switches have been incorporated 
for the most efficient operation possible. 
Capable of withstanding the most severe 
industrial applications, it is equally well 
suited for use as service entrance equip- 
ment. To assure maximum durability, the 
heavy gauge steel enclosure is anti-rust 
treated and finished with a tough, durable 
baked-on gray enamel. 





—— 


PLUS ALL THESE SPECIAL FEATURES: 


© QUICK MAKE-QUICK BREAK MECHANISM 

© INDIVIDUAL PORCELAIN BLOCK CONSTRUCTION 
© INTERLOCKING COVER 

© PATENTED HIGH-PRESSURE FUSE HOLDER 

© MINIMUM NUMBER OF JOINTS PER POLE. 

© VISIBLE DUAL BLADE CONSTRUCTION 

© FUSED BOTH TOP AND BOTTOM 

© SILVER PLATED CURRENT CARRYING PARTS 

© UNDERWRITERS LABORATORIES APPROVED 




















PATENTED HIGH-PRESSURE FUSE HOLDERS. A coil 
spring—located in the block beneath the 
fuse and unaffected by its heat—applies 
extraordinary leverage against the fuse 
and holds it in a vise-like grip. Minimizes 
contact resistance and resulting in cooler, 
more efficient switch operations. 


BLADE ACTUATING MECHANISM PROVIDES 
DOUBLE PROTECTION. Each blade is operated 
by two heavy fibre blade hooks—the oper- 
ating cross bar is sheathed with a thick 
sleeve of fibre insulation. This double in- 
sulation guarantees safety of operation. 


or 


cade _ Ae, aE, Salat jabs 3 
Finest Products Engineered 
FEDERAL PACIFIC ELECTRIC 


COMPANY 
60 Paris Street > Newark 1, N. J. 








INOW, « your Federal Pacific 
OVER-THE-COUNTER 


FEDERAL PACIFIC 


Now a simple “over-the-counter” transaction 
solves virtually all your panelboard needs. 
Even complex panelboard orders can be filled 
INSTANTLY ... RIGHT OUT OF DISTRIB- 
UTOR’S STOCKS! And it’s all made possible 
because Federal Pacific took the universally 
accepted Type AB Circuit Breakers... added 
stabs ... and gave them “plug-in” flexibility. 


—— 


The unique combination of STABREAKER flex- 
ibility and prefabricated sSTABREAKER panel 
enclosures provides the fastest method of 
obtaining the most flexible system of light- 
ing and power distribution panelboards ever 
devised! Results: no more waiting for factory- 
assembled panelboards ... simplified installa- 
tion... big savings in time and money. 





Pe 


FEDERAL PACIFIC 
ELEecTRiC 








REVOLUTIONARY NEW BREAKER SLASHES SPACE AND COSTS! 


It’s a big 2 for 1 story for panelboard lighting circuits... 
the new single-pole “NE-S” frame STABREAKER! Gives 
twice the number of lighting circuits in the same space 
occupied by conventional single pole breakers. Only "4e.” 
wide! Half the former width...less than half the former 
cost... without sacrifice of AB circuit breaker quality. 


Finest Products Engineered 





Distributor offers you 
PANELBOARD SERVICE with 


ST/:\53REAKER 


HOW STABREAKER “OVER-THE-COUNTER” PANELBOARD SERVICE 
SAVES YOU TIME AND MONEY 


1. Four different 


size panel assem- 





blies are available 
(single and double 
bussing) to accom- 
modate “NE-S”, 
“NF-S”, “NJ-S” 
frame STABREAK- 
ERS. Main capaci 
ties are up to 600 


2. Then “plug-in 
the combination of 
ratings and frame 
sizes of STABREAK- 
ERS required. All 
standard ampere 
ratings through 225 
amperes available. 





amps. The branch 
circuits required 
determine the size 
panel assembly 
you need. 





FPe 


FEDERAL PACIFIC 


ELECTRIC 


4. Fasten trim in 
place with self-indi- 
cating trim clamps 
and the STABREAKER 
Panelboard installa- 
tion is complete. 


3. When space for spare branches is needed, 
complete dead front is secured by means of filler 
plates included with each panel assembly. 
Merely break off required section of filler strip 
and slide into place. Trim holds breakers and 
filler strip firmly. 


STABREAKERS for AB-I Enclosures, too! 


The same plug-in sSTABREAKERS used in STABREAKER 
Panelboards can be used for individually enclosed 
circuit breakers, too. With sTABREAKER you simply 
“plug-in” all ratings from 15 through 226 amperes 
in only two NEMA-1A StAB-Inclosures. Results: 
unmatched ae and a eee _ 
interchange of ratings... visible disconnect . 
simplified installation. 


FEDERAL PACIFIC ELECTRIC conan 


Main Office : 50 Paris Street, Newark, N. J. 





for unmatched A B-I 


FEDERAL PACIFIC 


By simply adding “stabs” to Type AB molded case 
circuit breakers, Federal Pacific has created 
STABREAKER—the greatest single advance 

in industrial circuit breaker design in years! 


Now you can plug-in any rating from 15 to 225 
amperes in only two NEMA 1-A stAB-INCLOSURES! 
One 8TAB-INCLOSURE accommodates the “NE-S” 
and “NF-S”, and the other the “NJ-S” Circuit 
Breakers! Two more enclosures,of the bolted type, 
round out the complete NEMA 1-A AB-I 

enclosed circuit breaker line. One for the NK, 

and NKL. The other for the NL. 


With plug-in type STABREAKERS and only two 
enclosures you benefit from undreamed of flexibility, 
convenience and savings in maintenance! Just 

look at some of the advantages you receive: 


Pe 


FEDERAL PACIFIC 
ELecTRic 


Direct from your Federal Pacific Distributors’ stocks! 


| | NLA r 








INDIVIDUALLY PACK.- 
AGED stABreakers AND 
NEMA 1-A srAB-INCLOSURES. 
For your convenience, are sepa- 
bed a packed...can be stored 
safely until ready for use. 


PLUG-IN INSTALLATION. 
The simplest installation possi- 
ble. No blind fishing for hidden 
screw holes because breaker 
automatically aligns itself 
when “plugged-in’’. Bolts 
through breaker front provide 
extra holding power. And 
you've got an entire boxful of 
space for line side wiring. 


SIMPLE INTERCHANGING 
OF RATINGS. Nothing is 
easier than accommodating 
changes in — ratings. 
Simply pull out STABREAKER to 
be replaced...disconnect load 
side wiring. Then plug-in the 
new STABREAKER, reconnect 
load wires and it’s done! No 
need ever to touch line leads if 
you have conductors of ample 
capacity. 


Finest Products Engineered 


FEDERAL PACIFIC 


COMPANY 
Main Office : 50 Paris Street, Newark, N. J. 


Plants at Nework, N. J.; Long Island City, N. Y.; Atlanta, Ga.; Cleveland, Ohio; St. Lovie, 
Mo.; Dalles County, Texas; Scranton, Po.; Los Angeles, Calif; San Francisco, Calif; 
Emeryville, Calif.; Affiliated plant: Toronto, Conada 








flearbility... 


ST/A\=3REAKER 
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ee iti 


VISIBLE CERTAINTY OF @ 
BREAKER DISCONNECT. § 
STABREAKER with its unique 
feature of VISIBLE DISCON- 
NECT overcomes the reluc- 
tance of safety engineers to 
circuit breakers. Absolute [i board problems. With 
safety is insured because you j four basic enclosure 
see the break! Just pull out the a complete range of 
STABREAKER and let it hang by 7 rA BREAKERS up to 225 
load wires. amp. including the 

11/56” single pole 

rA BREAKER, you can 


now get instant over-the 





The same plug-in 
3sTA BREAKERS are also 
the answer to your pane! 


ind 


punter delivery of 


lighting and powet 


; distribution panelboard 
You save delivery time! 
Y 


ou save money! You 


ave installation time! 





THE eae ~ TAPELESS WIRE CONNECTORS 
Patent No. 1,933,556) 


yee Cry 
1 
Oe rr rd 


proved 


OUU-V. use 


Ideal’s No. 74-B and No. 76-B Wire Nut 
Connectors are fully approved for 600 Volt use 
as pressure cable connectors. They comply 

with Section 1118, National Electrical Code, 
and can be used for branch circuit wiring 

as well as fixture hanging. 


gnd ad on only Gu) makes 


“Wire Nuts” is a registered trade name of the 
original screw-on wire connector developed and manu 
factured by Ideal Industries, Inc. Wire Nuts have an 
unmatched record for performance and safety for 
over 30 years. Don't settle for less than 

the best——specify IDEAL' 


SCREW-ON Miirablitd FOR QUICK, EASY. 


LOW COST SPLICES ON EVERY WIRING JOB 


THEY THEY 
, | THREAD! GRIP! 


ro ——— Mail Coupon For Catalog Details cement 


1 (DEAL INDUSTRIES, INC. 
1 1041 Park Avenue, Sycamore, IIlinois 


THEY 
Twist! 


THEY 
INSULATE! 


i. 
Gorm | 
SOLD THROUGH — 


i Please send catalog on ideal “Wire-Nuts” Connectors 


LEADING 
VEE RS SE BR eek @ Zone State 


& Conedian Distributor: IRVING SMITH, LTD., sateen 
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Discharge Varistor Assembly (19) 


A new Thyrite discharge varisto 
assembly which represents the first 
ommercial offering of a voltage sen 
sitive nonlinear resistor of its type 
suitably mounted for direct installa 
tion in electrical circuits. It is de 
signed for use in protecting motors, 
generators, lifting magnets, magnetic 
chucks, solenoids, relays, large coils 
etc., against high inductive surges re- 
sulting from sudden interruption of 
inductive currents. Referred to as 
type 9RV6A assemblies, the new re 
manufactured in ready- 
mounted groups of 1 to 4 varistors. 
Each varistor disk is 6 in. in diameter 
and @ in. thick, with a 1-in. central 
mounting hole. Disks are bracket- 
mounted on a horizontal insulated bolt 
with a spring lock washer to provide 
contact pressure. Spacers are included 
to permit air circulation. 

General Electric’s Metallurgical 
Products Dept., Detroit 3 - Mich. 


sistors are 


Fire Alarm System (20) 


An approved fire alarm system de- 
signed for small buildings and schools, 
that is suitable for use with manual 
or automatic alarm stations. System 
provides a continuous coded alarm 
until manual or automatic alarm sta- 
tions are restored to normal condition. 
Operation of any alarm station actu- 
ates a motor-driven code mechanism 
for continuous transmission of prede- 
termined alarm signals through all 
warning devices. Chimes, single stroke 
bells or horns can be used. They 
should be readily distinguished from 
normal paging or programming sig- 
nals. Manual alarm stations are de- 
signed to harmonize with most mod- 
ern structures. Mounting can be made 
on standard 4-in. or 4}}-in. square 
boxes with single gang plaster cover. 
Overall depth of die-cast housing is 
l-in. Automatic detectors mounted on 
ceiling are combination fixed tempera 
ture and rate-of-rise type thermo 
stats rated at 136°F and 190°F for 
ambient conditions at installation 
point. Fire alarm system igs super- 
vised through a control panel that 
contains a Telechron master coding 
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Pitere Z- TRIANGLE —— product Job 
ie fT! 


PALM BEACH 


Palm Beach Towers. Florida’s Largest Apartment Hotel 


+++ designed for luxurious year-round apartment living: 


1,100,000’ of TRIANGLE WIRE and CABLE 
169,000’ of TRIANGLE CONDUIT 
52,000’ of TRIANGLE COPPER TUBE 


Luxury demands Quality. That’s why Triangle conduit, wire, cable and 


copper tube were specified for the job. 

Triangle is famous for the finest quality building products that research 
and modern equipment can produce. 

Triangle products are nationally djstributed—representatives are located 
in principal cities in the United States. For your next installation, you'll 
find it pays to call Triangle! 


Palm Beach Towers, scheduled for opening December 1, 
1956, is completely air conditioned, with restaurants and 
specialty shops provided to make it one of America’s fin- 
est resort hotels, a” 
arcuitect: John Hans Graham Ay 
GENERAL CONTRACTOR: The Taylor Construction Co > 
ELECTRICAL CONTRACTOR: Interstate Electrical Co. . 
PLUMBING CONTRACTOR: Clarence Coston ° 


let’s take 
a quick TRIANGLE 


look at 
Large stocks 
in redistribution centers 


>. 
***Pecccccccce® 
The Triangle Trademark 


is your guarantee of quality 
The Trade Mark I 
ay - T we { A N 


NEW BRUNSWICK, NEW JERSEY 
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BETTER LOOKING... 


ELECTRICAL RIGID CONDUIT, made by Aicoa, 
is the kind to use where good appearance of 
the installation is important... as in beverage 
plants, food processing piants, laboratories. 


And the good looks of conduit made from Alcoa 


\luminum are permanent 


It fights rust and corrosion. There’s no coati! 


to stain, peel or blister. It rarely needs painting 
It’s light, strong, easy to handle and install 


It has Underwriters’ Laboratories approval 


nonsparking and nonmagnet You can use it 


for hazardous locations for separating « onductors, 


regardless of load. It permits longer runs, or can 
ave on wiring costs (because there is 


less voltage drop, smaller wires can be used 


Check on the advantages of rigid electrical conduit 
made by Alcoa. Contact any Alcoa sales office, 
wv write Aluminum ( ompany of America, 2327-1 


Alcoa Building, Pittsburgh 19, Pennsylvania 


Your Guide to the Best 


¥ b goer Ree in Aluminum Value 

ai.coA 9." qigw conoult CAS 

ALUMINUM 5 wet MC-36 BP i va aye 
COND y 


‘ amare moar tviain 


se QaOe 


ul, iu 

terminal \ rouble bel | 

for warning when circuits are acci- 
dentally opened or grounded. C ntrol 


panel is mounted in a steel enclosure 
finished in bright red, for operatior 
from any 115-230 volt, 60-cycl o-wire 
source. Listed by U. L. 

Edward Company In 
Con 


Hanger (21) 
A new NEMA standard 4-unit ca 


pacitor hanger, which meets the 
mand for a sturdier hanger that 
have the structural strength 
port four 50-kvar units. Made 
heavy hot-dip galvanized steel, it pro 
vide nterchangeable mounting fot 
three or four 15-, 25-, and 50-kvar 
unit All necessary parts—plus a 
ground connector—and an exploded 
assembly diagram are included with 
each capacitor hange! 

Line Vaterial Company, 400 Vv 
Vichigan St Vilwaukec W 


Trailer (22) 


4 combination cable reel and pole 
trailer has been added to this line 
rrailer can be equipped for transport 
ng cable reels using standard reel 
addles and guides. For carrying pole 
or general cargo, interchangeable bi 
ters are also provided. Quick con 
version from bolsters to reel saddle 
can be made in field using standard 
hand tools. Two models are available, 
both rated 8,000 lbs. capacity; one 
built for 34-in. to 38-in. wide reels 
the other for 44-in. to 48-in. wide reels 

The Adams Engineering Co., Solon 
Road, Solon, Ohio 


ELECTRICAL CONSTRUCTION AND MAINTENANCE NOVEMBER, 1956 





Stuck Valves 
Hard-to-Heat Spots 
Frozen Pipes 
Sluggish Materials 
GY Underheated Rooms 


Instrument (23) 
Dual ele oltmete ne 
wit »-10-50-100 
llivolts at ( ohms per volt e . 
aliv'on a's DO SOMething about it NOW! 
0,000 of er volt 30th 
nter ‘ im ane push . 
hing for changes in 
Soe This FREE book tells you h 
ear plastic cased you OW 
tivity voltmeter 
ytentiometer to 
3 in most 
Here’s brand new application in- 
formation on hundreds of uses of 
Chromalox Electric Heating Equip- 
ment for winter weather problems. 
These factual reports provide you 
with a rich source of ideas tailored 
strictly to winter heating problems 
in and around the plant and office. 
Whether it’s room heating, de- 
icing, snow melting, warming of 
materials, or any of a hundred winter 
heating jobs, this exclusive informa- 
tion will show you how to solve the 
problem the electrical way. 


of In 


Edwin L. Wiegand Company 


7637 Thomas Boulevard 
Pittsburgh 8, Pa. 


(20 i MAIL THIS TODAY! 


For time dela ipplications requl! 
ing frequent time adjustments a new 
line of dial head AGASTAT time de 
lay relays have b developed. Dial EDWIN L. WIEGAND COMPANY 
markings permit ea alibration for . 7637 Thomas Boulevard, Pittsburgh 8, Pa. 

’ at ‘ tine ; ni 20 P @ 
ae ae ro . le ti f ae oa he Gentlemen: Rush my copy of 
range There are four timing ranges 7 How to Solve Winter Problems with Electric Heat to: 
available in the diz ead model. They 
are for time periods from second 
to 3 seconds; to econds; 10 sec 
onds to 2 minutes; d 30 seconds to 
15 minute sac! init adjustable Company___ 
within these timing ranges. New dial 
head models « t of a pneumatic 
timing head, a solenoid assembly, a 
switch, a coil and terminals. They can 
be supplied for continuous ac duty and 
for continuous or intermittent dc serv 


The : ble for ac opera 


" 


Time Delay Relays 


Name _ ; ' Title 


| 


Addressa__ 


A siaetinnceseeemaieinasinnndionnaivel 


nN 
— 
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electrical contractors . . . 


..» the expression 


“or equal” 


is your opportunity to 
BUY THE BEST...a 


AUTOMATIC NURSE CALL system 








here’s 3 good reasons why: 


1 competitive price... 


2 easy installation and 
maintenance ... 


3 plug-in electrical 
components... 
write for bulletin 126 


... Other bulletins 


Hospital Signalling bulletin #125 
Private Telephone Systems bulletin #121 
Apartment House Phones bulletin #128 
Fire Alarm Systems bulletin #124 


yb wh Company, Inc. Built-in 
North Quincy, Mass. Dependability 





tion at all standard voltages from 
6 to 550 volts, 60 cycles and 25 cycles. 
For de operation, they are made for 
all standard voltages from 6 to 230 
volts. 

Elastic Stop Nut Corporation of 
imerica, Elizabeth, N. J. 


4k 


Switch (25) 


A new, high voltage, air interrupter 
vitch functions as an air break dis 
connect with continuous and inte! 
rupting ratings to 600 amps at 15 kv. 
Designed to be safely opened under 
vad, it will interrupt all currents to 
continuous rating. Three front 
perated 3-pole types are available 
ingle throw, non-fused, wall 
mounted; single throw, fusible, free- 
standing; double throw, fused or non 
fused, free-standing. Units are easil) 
installed, indoors or outdoors free 
standing, wall-mounted, transforme! 
throat connected, etc. Cubicles may 
supplied of either steel or aluminum 
Combined with power fuses, high 
voltage air interrupter switches offer 
full circuit protection where auto 
natic restoration of service is not 
required. Power fuses are accessibl 
wo specially hinged doors on free 
tanding units. Doors are inte! 
locked so that they may be opened only 
when switch is in “Off” position 
Continental Electric Equipment Co., 
05 West 4th St., Cincinnati 2, Ohio 


Clip (26) 


A new ceiling clip and special guard 
combination designed to provid 
powder-actuated stud driver user 
with a fast, inexpensive method to 
fasten suspended loads, grids, o1 
structures. Clip is inserted direct}; 
into the guard and the stud is drive 
through the clip into the base surface 
Studs designed for steel or concret« 
applications are available, and th« 
clip itself is a sturdy angle bracket 
made of 14 gauge steel, zinc plate 
with a y,-in. hole in one leg 

Remington Arms Company, In 
Bridgeport, Conn. 
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SIERRAPLEX RECEPTACLES 


A new concept in wiring devices. 
Made only in Specification Grade, 
these receptacles with their clean 
contemporary style will add to 
your prestige with architect and 
builder for the SIERRAPLEX 
design shows instantly that you 
have installed the finest on the 
market today. Full line: Single and 
Duplex in Tandem or Parallel slots; 
both grounding-type and two-wire 
Each is complemented with a dis 
tinctive Sierra wall plate. installa 
tion is quick and easy. Consistent 
quality eliminates costly call 
backs. Write for Catalogs 


SIERRA ELECTRIC CORPORATION 
18100 SOUTH FIGUEROA. P.0O.80X% 65 


GARDENA CALIFORNIA 
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Ta, .-- here's a tip for MOTOR REPAIR MEN 
from GENUINE Joe 


GENUINE 
Wagner 
COMMUTATORS ARE BUILT 
WITH EXTRA STRENGTH 
FOR LONGER SERVICE LIFE 





Wagner Commutators... 
“proved best by high speed 
test’’—that’s a point to remem- } 
ber when you replace a worn, 
commutator. Choose a genuine 
Wagner replacement. Wagner 


Commutators are designed to 


withstand great centrifugal force. They’re built with 


care for longer service life. They’re safe to reface, too. 


THESE FEATURES 


MAKE 


THE DIFFERENCE: 


1. Mica washer insu- 
lates commutator from 
the short-circuiting 
ring 


2. Short-circuiting ring is 
made of brass 


3. Bakelite washer insulates short- 
circuiting ring from commutator 
hub to eliminate harmful shaft 
currents 


4. Reinforcing steel shell 


6. Entire assembly molded in high impact phenolic compound. 


wise to stock Wagner Replacement Motors 


Smart motor repairmen always carry a stock 
of Wagner Replacement Motors. They come 
in handy for emergency use when your cus- 
tomer needs immediate service and they're 
easy to sell as replacements for motors 
“too far gone” for repairs. You can get an 
attractive motor display rack for only $9.95 
with the purchase of ten or more Wagner 
Motors. Check into this deal today. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


moroeres BEARINGS STANDARD ROTORS 


BReuswes CAPACITORS leer 2 She Beek & | 


OVER 850 AUTHORIZED SERVICE STATIONS 
OR PARTS DISTRIBUTORS 
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Receptacle (27) 


A new 2-circuit duplex grounding 
receptacle, No. 394, for air condi- 
tioners, combines the tandem and 3- 
wire, 20-amp crow-foot style face on 
one receptacle. It is especially good 
for use in new construction work 
where provisions for air conditioning 
units are made. It has two separate 
circuits, one 15-amp 250 volts, the 
other 20-amp 250 volts. A ground ter- 
minal is connected to the strap so that 
in metallic wired systems there is no 
need for a ground wire. Can be back 
wired or side wired. 

Slater Electric & Mfg. Co., Ine., 
W oodside, L. Bos N. . - 





Intercom System (28) 


Automatic voice control that does 
away with need for manually oper- 
ating any controls during conversa- 
tion, yet permits private and selective 
communication, is featured in the new 
Super Chief Automation Series 7700 
Talk-A-Phone. “Built-in Automation” 
provides for automatic voice control, 
automatic traffic control, and auto- 
matic monitoring signal, as well as 
closed circuit conferences—all auto- 
matically. Series 7600, a companion 
model, features automatic touch con- 
trol as well as automatic traffic con- 
trol and closed circuit conferences. 
Both series 7700 voice controlled and 
Series 7600 touch controlled units can 
be intermixed. With automatic voice 
control, the voice automatically oper- 
ates the talk-listen control for you, 
even when conversing with touch con- 
trolled units. Automatic traffic control 
determines and controls the traffic on 
the line with visual signals: green for 
a clear line, red when a line is busy, 
and amber when a line is being called. 
Dynasonic design; Multi-Magic selec- 
tor and Uni-Trans are included in the 
new Super Chief series. 

Talk-A-Phone Co., 1512 So. Pulaski 
Rd., Chicago, Il. 


NOVEMBER, 1956 





Importance of the RLM Label WZ 


Today’s Higher RLM Specifications make the 
RLM LABEL for INDUSTRIAL LIGHTING UNITS 


More Significant than ever before! 


Ps _—— . : The rtm Label affixed to a lighting unit is a Certificate of Assurance, 
It assures the buyer that the equipment meets or exceeds important 
. quality standards established by the nim Standards Institute, As 
--.-More Significant than ever shown by the partial list of user benefits at left, these higher standards 
make the rtm Label more significant to everyone who buy 8, sells or 
specifies industrial lighting equipment 


You can rely on this warranty, It is upheld by the extensive mim 

Inspection and Certification Program—the real backbone of the aim 

Label. Periodic inspections are made by an independent laboratory. 

Lighting units are checked for conformance to nLmM Standards as they 
® Higher light output come off assembly lines and at all levels of distribution 


This latest edition RLM Specification Book will acquaint you with the 
full significance of the nim Label today. Your copy is available with- 
© Better protection against glare out cost or obligation from: nim Standards Institute, Suite 619, 326 
West Madison Street, Chicago 6, Illinois 


® More seeing comfort 


@ Increased brightness control 
@ Greater reduction of light loss 


e Lower-cost installation 


epee = | TORR 


MARLEE EAEA 











® Greater safety from electrical hazards 


© Greater protection against corrosion 
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Mult-A-Frame It! 


The quick and easy way to install 


luminous ceilings 


HERE'S HOW YOU DO IT: attach 
MULT-A-FRAME directly to pres- 
ent ceiling with standard suspension 
brackets. T-bolt-clamp fluorescent 
fixture to channel. ne hanger 
rods from same channel. Drill 
through top of aluminum track and 
attach hanger rod with standard 
hexagonal nut. Lay in plastic ceiling 
and the job is done. 


IT’S QUICK, EASY, ECONOMICAL: 
only tools required are a saw, drill 
and wrench. No skilled labor is 
needed and installation takes 
time than with special materials. 
The result: a double saving—in 
man hours and cost per hour. 


less 


See our catalog in SWEET'S 98 1h 
> talog w Oy 


x 
MULT-/L\\-FRAME 
NW 
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in any building 


LIKE TO KNOW MORE: simply 
write today for your free copy of 
the complete MULT-A-FRAME 
story told in the illustrated brochure, 
“Hold Everything.” You can actu- 
ally install a luminous ceiling at 
lower cost than a conventional one. 


* oy 


Use MULT-A-FRAME as a raceway. 
Closure strips and end caps are avail- 
able that snap into position at the 
pressure of your fingers. 


MULT-A-FRAME DIVISION 


Ainsworth Manufacturing Corporation 
1471 E. Atwater St., Detroit 7, Mich. 


Ground Clamp (29) 


adjustable ground 
Part T-1-SL, 
the company Original 


Idea”. 


4 new 
designated 


clamp 
incorporate 
Adjustabk 
Clamp consists of a 4-in. wide 
tinned, pure copper perforated strap 
to which a tang is soldered holding a 
connector to accommodate No. 14 to 
No. 4 wire. adjustable 
to fit #-in. to 14-in. steel pipe o 
to 14-in. O.D. copper pipe. The exclu- 
sive “Original Adjustable Idea”’ 
mediate-tightening screw draws up 
slack to contract the band around the 
pipe. A “shield” rests between the end 
of the tightening screw and pipe 
Blaco Manufacturing Co., 6541 Eu 


clid Ave.., Cleveland 3. Ohio 


The clamp is 


g-in. 


inter 


Cable Reel Jack 


Constructed of welded steel sec 
tions, this redesigned reel jack 
ratchet-operated and designed ex 
pressly for cable reels. 
are of 4 in, 5.4 lb. channe! with side 
and back legs of #-in. by 14-in. steel 
Base measures 24 in. across and 14 in 
in width to give maximum support in 
both directions. Swivel yoke ranges 
in height from 279 in. to 454 in. The 
wrought steel square thread has a 
diameter of 2 in. and is 21 in. long 
Cable reel jack will accommodate up 
to 28-in. spindles and has a capacity 
of 10 tons. Fach pair of jacks weighs 
130 lbs. 

T. J. Cope, Inc., 8rd Ave. & 
Sts., Collegeville, Pa 


(30) 


Jase sections 


Walnut 
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like this.. _ 





a 


For neat, sure insulation without bulk, use 
Porter vinyl electrical tape. One operation 
does the job. No outer wrapping needed 
Dielectric strength stands up to high voltages. 
Resistant to acids, water, corrosion 
Conforms readily to curves. Retains adhesion 
under toughest service conditions. Ideal 

for production line and maintenance work 
Order from your Quaker distributor. 


Porter Vinyl Electrical 
Tape carries Underwriters’ 
, Laboratories Inc. seal 


‘at 


H. K. PORTER COMPANY, INC. 
HKP QUAKER RUBBER DIVISION 


PHILADELPHIA 24 


QUAKER PIONEER RUBBER DIVISION 


PITTSBURG CALIF 
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Toggle Switch (31) 


4 new rotary toggle switch can hat 
, : dle a high electrical load and is rugg 
F é é ‘ ( ugged 
UNCONDITIONAL GUARANTEE ; enough for most industrial and a 


borne applications, having successfull 


this Housing ever 
Breaks or Distorts we vibrati i: ee Mate senbe 
Al aa l: sings F Oe. : vibration tests. ¢ “pole, doupbie 

wi cp ace it ree, i‘: throw switch (designated 4TRI) 
Core 1957 Y maintained in all three actuation posi 


THE RIDGE TOOL CO. q ; , 9 
aLYRIA. O F tions: on-off-on. It has 12 terminals 


Other models are available with up t 


passed impact, shock, acceleration and 


24 terminals (8 poles). Switch has ar 
operating force of 9-in. pounds max 
Electrical rating is: continuous capa 
ity of 30 volts dc; 20 amps resistive; 
»-amp lamp or 12 amps inductive. At 
115 volts, ac, 20-amp resistive; 4-amp 
lamp and 15 amps inductive 
VicroSwitch, Freeport, Il 


Fluorescent Luminaire (32) 


4 new line of L-M fluorescent lu 
minaires is designed to accommodat 
present standard or future VHO 
(very high output) lamps of 4- o1 
6-ft lengths. Unit is available with 
either deep or shallow Plexiglas globes, 
retains the high optical efficiency 
original units. Luminaires incorpo 
rate several features that facilitate 





installation and enable servicing 
without tools. The globe is securely 
latched on each side, and it hinges 
safely from either side of the alu 
minum cover to allow fast, easy clamp 
ng. The Alzak aluminum reflector 
and lamp assembly also hinges to 
provide ready accessibility to the two 
nternally housed ballasts and wiring. 
Pressure-pad input terminals are tin 
plated to accommodate either coppe 
or aluminum conductors, and friction 
type connectors are provided on all in- 
ternal leads. Other features include 
lipfitte nounting with a plu 
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Safe, swift cable connections with 


4 fy ' 
i r a ome 
s y oe * 7a 


U-BOLT 


Vich iga n 





Ion 





expand d 
volts, na 


and Elec 


South ENGINEERED 
FEATURES: 


VARIABILITY 

Fits many cable sizes, reduces number of 
connectors needed for given number of com- 
binations of conductors. 


HIGH CLAMPING ACTION 

U-Bolts clear all conductors by close limits, 
supported by saddles through their full ares. 
Minimizes bending action, makes U-Bolts 
subject to tensile stress only. 

CABLE END RELIEF 

Allows for distortion in free ends of strands, 
ample room for binding end of stranded 
cable if desired. 

CONDUCTIVITY 

High copper alloy with sufficient contact area 
to insure cooler-than-conductor operation 
under maximum load. 











Service Deadends (24) 


Two new é ance racket 
esigned { ranch ty} 


Bracket al ) me ireéi to tne ervice 














entrance cone t and provide a sturdy Representatives in al 

nexpensiveé lethod § 10% deade nding IN CANADA: W. 8. Ge 

odin ‘ ce “ F bee race we ha WRITE FOR DETAILS AND PRICES TODAY! 
ice wires and ¢: e mounted on rigid 

Lua paris aon’ goamae eh ua gy DOSSERT MFG. CORP. 


except a spun « er rivet fastening 249 Huron Street, Booklyn 22, N. Y 


deadens 
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insulator to its supporting strap 
The spool type deadend, con isting of 
a clevis and spool insulator, provide 


a large radius for heavy conductors 
It can be mounted on 3- or 24-in. rigid 
conduit. Except for a_ self-locking 
brass cotter key, all parts are gal- 
vanized steel. 

Line Material Company, 7 W. 
Vichigan St., Milwaukee 1, Wis 
. 
Product Briefs 


(35) Many of the critical heat detec 
tion and measurement problems asso 





ated with nuclear reactors and com 
ponents may be solved through a new 
heat-sensing instrument, Evaporo- 
graph, manufactured by Baird Asso- 
iates-Atomic Instrument Co., Cam 
bridge, Mass. . . (36) The PBR 
Manufacturing Co., Philadelphia, Pa., 
has developed a new and improved 
scope dolly... . (87) Fenway Machine 
Company, Philadelphia, Pa., has intro 
duced a newly developed portable 
metal cutting nibbler for cutting 16 
gauge corrugated sheet metal 


(38) General Electric Co., Schenec 
tady, N. Y., has announced a new 
mechanical pressure relief device i 
being supplied on all of the company’s 
large power transformers that use an 
automatic gas-seal, gas-oil-seal, 01 
ealed tank ype of oil preservation 
ystem. 


(39) Brushes esper ially processe: 
to meet the operating requirements of 
silicone insulated machines have been 
introduced by National Carbon Co., 
New York, N. Y. ... (40) Manufac- 
turing plants and refineries now can 
be equipped with remote control de 
vices that measure the level in storage 
tanks and bins located more than 
three quarters of a mile away. They 
are manufactured by the Fielden In 
strument Division, Robertshaw-Fulton 
Controls Company, Philadelphia, Pa. 


(41) Aircraft-Marine Products, 
Inc., Harrisburg, Pa., has introduced 
a newly designed Termalum terminal 
for aluminum wire terminating 

(42) Self-sticking wiring diagrams, 
instruction sheets, repair parts list 
come mounted on handy zip-off liners 
or fast-to-dispense rolls. Manufactured 


by W. H. Brady Co., Milwaukee, Wis 


Available in . « (43) A completely automatic, self 
: ‘ contained conveyor unit, Lanceveyor, 
all sizes in lengths is set into the user’s present system 
and by means of an automatic contro] 
from 10 to 1000 circuit may be extended through dock 
door onto trucks, permitting direct 
handling to or from the truck. It is 
manufactured by Lance Iron Works, 
Chicago Heights, Ill. ... (44) Gen- 
eral Electric Co., Syracuse, N. Y., has 
introduced a new 450-megacycle two- 
way radio unit which will be included 
as a standard item in the company’ 
Write for new FREE catalog: interchangeable Progress line. 
(45) Anthony Co., Streator, IIl., has 


WESTERN INSULATED WIRE COMPANY | fetss.c2c. eure 


gate model for larger trucks handling 
Los Angeles 58, California light, bulky loads. 


feet, and longer on 


special order. 
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LEFT IN YOUR PLANT? 


The green eye shade... it used to be standard equipment 
for the skilled machinist, tool maker and precision assembler. 
It was his sole defense against the painful glare conditions 
found throughout industry until a very few years ago .. . and 
still found in an alarming number of plants even today. 
Wonderful things happen when the need for the green eye 
shade is eliminated by modern lighting planned to give good 
‘seeing’ — for greater efficiency, accuracy and comfort. Case 
after case proves that production goes up, rejects go down, 
absenteeism and industrial accidents are greatly reduced. 
Quality industrial lighting .. . and re-lighting . . . very quickly 
pays for itself. May we demonstrate the facts? Call in your 
electrical contractor and your Miller representative ! 





MILLER RL™ 
INDUSTRIALS 


Miller industrials, “Crown’’ 
and “Imperial, meet and 
exceed the newest stand- 
ards for quality plant light 
ing. They provide greater 
light output, increased up- 
ward light, better shielding, 
more efficient reflection fac 
tors. Improved structural 
details mean longer life, 
lower maintenance and 
quicker installation. Write 
for bulletin. 





belt Lighting 
f @ Ought Ambit 


THE MILLER COMPANY 


GENERAL OFFICES: MERIDEN, CONN. - FACTORIES. UTICA, 
OH!I10 and MERIDEN, CONN 


IN CANADA: CURTIS LIGHTING OF CANADA LTDO., TORONTO 
SEE US AT BOOTH #1626, 8TH NATIONAL MAINTENANCE & ENGINEERING SHOW 
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EVERY TIME -. 


ca 


You Thread Pipe... , 


, you'll appreciate this popular 
TOLEDO trio. Pick up the rugged, de- 
pendable TOLEDO small ratchet Pipe 
Threader. Pull the pawl—drop in a die— 
you're ready to thread in seconds. You'll 
like the easier handling, better grip, the 
TOLEDO quality. (% to 2” sizes.) Then, 


FOR QUICK CUT-OFF.. 


pick up a TOLEDO 
No. 20 Pipe Cutter, a 
wheel and roller combina- 
tion that can’t be equalled 
for fast, accurate cutting. 
Frame fits the hand for 
easy, natural grip. Cut- 
ter leaves little or no burr. 
Handles easier to save you 
time and effort. (Capacity 
Ye to 2”.) Then, 





FOR MAXIMUM PRODUCTION ... 


..» put the lightweight No. 88 Power Vise on the 
job, Powerful, efficient, the No. 88 features the 
exclusive Spin-Torque Chuck for easy opening and 
closing. Mounts on bench, service truck or on legs 
with tray. Choose TOLEDO quality pipe tools for 
unmatched satisfaction. You'll thank your lucky 
stars you did! 





its leght its Best-costs less 


THE TOLEDO PIPE THREADING MACHINE CO. LN THREADED PIPE 


TOLEDO 4, OHIO is 





BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


she) BD de) 


PIPE THREADERS + PIPE WRENCHES + PIPE MACHINES 
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CATALOGS and 
BULLETINS 


(46) FLUORESCENT LUMINAIRES 
for industrial applications are de- 
tailed in 36-page Bulletin B. Data 
is included on 25% upward com- 
ponent units, 800ma lamp units 
and special location fixtures. List- 
ings cover 394 industrial units 
Benjamin Electric Mfg. Co. 





17) POWER TRANSMISSION MaA- 
CHINERY such as drives, couplings, 
reducers are listed in pocket-size 
manual covering dimensions and 
specifications of the complete line 
of transmission elements. Catalog 
D56, 328 pages. Dodge Mfg. Corp. 


18) WIRING DEVICES and enclosed 
switches are described in revised 
Catalog 29. Featured items are 
Quiette line of switches and 
grounding type receptacles and 
caps for 20-amp, 125- and 277-volt 
applications. Arrow-Hart & Hege 
man Electric Co. 


49) EXPANSION SHELLS are a 
combination of masonry drill and 
concrete anchor. Bulldog shells are 
available in sizes from 4- to §-in. 


J. D. Polis Mfg. Co. 


50) CircuIT BREAKERS. Three bul- 
letins. Interrupting rating of 100,- 
000 rms amps on 250-volt de and 
600-volt ac units in continuous rat- 
ings from 15 to 600 amps are af- 
forded by new molded-case Cordon 
breakers described in Bulletin 5042. 
FB line of high-speed, current- 
limiting de breakers rated at 1200 
5000 amps, 1000 volts are the sub- 
ject of 6-page 3004-A. Bulletin 
1004-A, 6 pages, gives character- 
istics of the K line of breakers 
and information on heavy-duty de 
units. I-T-E Circuit Breaker o. 


51) LIGHTING. Complete line of 
commercial and residential fixtures 
and portable lamps are illustrated 
in File-Folder featuring Finnish 
and Swedish designs. EJS Light- 
ing Corp. 


52) CONNECTORS AND ANCHORS 
are among the four hundred items 
listed in the new Hi-Catalog 12. 
Other devices include fish tapes, 
clamps, and fuse accessories. Holub 
Industries, Inc. 


53) BATTERY CHARGER, desig- 
nated the Phano-charger, is de- 
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High voltage cable support and conduit racking in large municipal power plant. 


Looking for a modern, foolproof way to speed up 
complic ated supporting of conduit, cable and other 
electrical equipment? 

Extra strong, all-steel UNISTRUT 
framing is your answer—you assemble it right on 
the job from stock UNISTRUT channel and fittings 


adjustable 


Concrete inserts, clamps, insulators—all are avail- 
able in the complete UNISTRUT System. Costly 
welding, drilling and riveting are eliminated— 
with UNISTRUT, everything bolts together; fittings 
are attached and adjustments made while work pro- 
gresses. And you get a clean, professional installa- 


tion strong enough to support the heaviest run. 


How UNISTRUT” framing makes 
complicated electrical installations quicker, simpler 


You'll also want to know about UNISTRUT for 
wire raceways. With this unique system (listed by 
Underwriters’ Laboratories) you run lines for both 
power and light inside the UNISTRUT channel- 
making a flexible installation that accommodates 
irregularities, and permits wiring in at any point. 
For complete information on these most modern 
electrical installations, send now for UNISTRUI 
Bulletins. Consult your telephone directory for 
name of nearest UNISTRUT Distributor. 
UNISTRUT PRODUCTS COMPANY 


933 W. Washington Bivd., Dept. E-11 
Chicago 7, Illinois 





CLIP 

AND 

MAIL 
TODAY 


The World's Most Flexible 
All-Purpose Metal Framing 


LV 
aa, 
Ny, 
7’ > 
-_ : Vas 


S Patent Numbers 


/ 


Other Petents Pending 





ELECTRICAL 


U 
232758) 2329815 2380379 2363382 
/ 2345650 2541908 2405631 2696139 


EE 


CONSTRUCTION AND MAINTENANCE 


UNISTRUT PRODUCTS COMPANY 
Dept. E-11, 933 W. Washington Blvd 
Chicago 7, Ill 


© Please send 78-page General Catalog 700 (framing) 
© Please send Bulletin FFS Cighting) 

©) Please have your salesman call, no obligation 
Name.. 


Address 


City. Zone State 
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Most power per dollar 


of any drill! 


Back by popular demand! Black & Decker 4 Standard 


HOLGUN 


(CODE NO. 345) 


1. Lowest-priced drill in its class 

2. Wear-resisting ball bearings 

3. Compact and lightweight — 
reduces operator fatigue 

4. No stalling under heavy loads 

5. Belongs to the world’s best- 
known drill line 


The new model Black & Decker 4” 
Standard Holgun combines lightness 
and power. It’s your ideal tool for a 
raft of drilling jobs. Powered by a 
B&D-built motor, it has stamina to 
spare. Rugged construction gives 
you years of trouble-free service. 


See your B&D distributor today 
or write: The Brack & DECKER 
Mra. Co., Dept. 2311, Towson 4, 
Maryland. 


Black & Decker 
TAPGUN 


” 


taps for threading 
holes in steel, cast iron, brass or alu- 
minum. Automatic reversing mech- 
anism. Light weight. Easy to handle, 
The only tool of its type! 


Drives up to 4 


Tikteudbisecenepeinaiiaaaiianes 





Leek in the Yellow Pages under “Tools-Electric” for Nearest Distributor. 


@) Black& Decker: 


Portable electric tools . . . power-built fo last! 








tailed in 4-page Bulletin GEA- 
3179D. Design and performance 
benefits include automatic self- 
regulation, no voltage drift and 
low maintenance, General Electric 
Co. 


(54) DRYING CHEMICAL for dis- 
placing water from wet motors or 
other electrical equipment is named 
Spraydri. Folder Al0, 4 pages, 
gives applications and directions 
for use of Spraydri Aerosol bombs 
Spraydri Co. 


(55) ELECTRICAL TAPES. Catalog 
8101-E305, 4 pages, describes avail- 
able sizes and packaging of Bull 
Dog friction, rubber tapes. Fea- 
tures of tapes are high strength 
and ease of handling in splicing. 
Boston Woven Hose & Rubber Co. 


(56) Motors. Three 6-page fold- 
ers have drawings of design fea- 
tures with dimension tables and 
hp-frame charts. Sulletins are: 
51B6210G—Open motors, 3- to 
100-hp; 51B7225D—Totally en- 
closed, fan-cooled motors to 100 
hp; and 51B7286G—explosion- 
proof motors, also to 100 hp 
Allis-Chalmers Mfg. Co. 


(57) SERVICE STATION LIGHTING 
equipment is described in 6-page 
Form 1082. Rapid-start and slim- 
line island units for davit or 
straight pole mounting feature all- 
aluminum chassis and 60% more 
light emitting area. Floods, poles, 
Steberlites and fittings also listed. 
Steber Mfg. Co. 


(58) TIME SWITCH permits use of 
many varied on-off schedules dur- 
ing a 24-hour period. Minimum on 
time can be 15 minutes; minimum 
on-off cycle is 45 minutes. Ratings 
are 120, 240 or 480 volts. Easily 
rescheduled in the field. Bulletin 
GEC-1406. General Electric Co 


(569) HV Switcu for variety of 
mounting conditions functions as 
air break disconnect with continu- 
ous and interrupting ratings to 600 
amps at 15 kv. Moderate cost unit 
available as single- or double-throw 
fused or non-fused. Bulletin 100 
gives structural details of free- 
standing, wall-mounted and trans- 
former-throat-connected switch- 
gear units. Continental Electri 
Equipt. Co. 


(60) CARBON BRUSHES and com- 
mutator maintenance are discussed 
in 27-page Booklet B-6150-A. Sub- 
jects covered include: maintenance 
requirements; factors affecting 
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wo Premium 75. Power Cables...and Both Cut 


OB COSTS 


sacKseor 
OOEesas 


SEATTLE, 


ROEBLING ROEPRENE TYPE RHW, STYLE RR, 75° C. 
POWER CABLE drastically slashes job costs when overloaded 
circuits in wet locations must be rewired. With RHW cable, 
you can increase current carrying capacity 18% to 50%, depend- 
ing on ambient temperature, without increasing conductor size. 
This means there’s no need to rip out and install new conduits 
to accommodate larger cable. Important savings in time, money 
and inconvenience are realized. 

This versatile 600 volt cable*, suitable for operation at 75 
C. in both wet and dry locations, is designed for service in un- 
derground ducts or above ground in conduits. Its insulation is 
specially compounded for superior aging and moisture resistant 
characteristics. The Roeprene sheath resists acids, most oils, 
moisture, flame and abrasion. 


ROEBLING ROEPRENE TYPE USE, STYLE RR, 75° C. 
CABLE, with its new, higher temperature rating for wet loca- 
tions, transmits more current through smaller size cable, there- 
by reducing installation costs. 

Made for 600 volt service, it can be used in both wet and dry 
locations at 75° C. Roebling RHW insulation resists heat and 
moisture. Since the tough Roeprene outer sheath effectively 
withstands detrimental soil conditions, this cable is ideal for 


direct burial installations. As such, it provides a simple and 


lirect connection from service pole to meter. 

soth Roebling Type RHW and Type USE 75° C. power 
cables are available in single and multiple pice Sel construc- 
tion, sizes 12 AWG to 2000 MCM. Size 14 AWG may be ob- 
tained for special applications. Write for full data, and order 
these cables from your distributor. 





ROEBLING ELECTRICAL WIRES AND 
CABLES ARE AVAILABLE WITH EITHER 
COPPER OR ALUMINUM CONDUCTORS 








Jing wire with cotton braid over RHW insulation 


WE 


STYLE RR 
HG 


TYPE RAW 
TYLE RR 


TYPE USE 


ROEBLING ROEPRENE 


ROEBLING. -ROEPRENE 











Subsidiary of The Colorado Fuel and /ron Corporation 
JOUN A. ROEBLING'S SONS Conresation, TRENTON 2, M. J, GRAN CHES: ATLANTA, 994 AVON AVE. © BOBTON, 11-16 STILLING BT. + CHICAGO, E86 


Ww. ROOGEVELT # . 1A” 2340 GLENDALE- Mm FORO RO... EVENOALE + CLEVELAND, 13226 LAKEWOOD HEIGHTS Bivo. «+ Otnven, 4ear 
LOS ANGELES, £34060 €. HARBOR GT. + NEwVYORE, 19 RECTOR BY. 


4eTr. + of c 9'6 FISHER BLOG. + HOUBTON, 6216 NAVIGATION BiLVO 


Texas 20 €.an ST. + @HILAOELOMIA, 230 VINE @T. + PITTSBURGH, 1723 HENRY W. OLIVER BLOG. + SAN FRANCIOCO,1740 17TH OF, 


@coo0 1eTtTave.@ * TULGA, 321 NM. CHEYENNE GT , ExPORT GALEB OFFice 


'9 secTrors er wewvoenx 6.n".¥ 
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Porcelain Products introduces commutation ; and carbon brush 


materials. Westinghouse Electric 
Corp. 


(61) Fuse CUTOUT with small-bore 
é fiberglass-reinforced fuse tube is 
available in 50- and 100-amp rat- 


ings with IC’s to 3000 amps for 
three types of fuses. Folder P-756, 


4 pages, gives electrical and me- 
chanical design features. Hubbard 
eee and Co. 


: ‘ ‘ 62) BLUEPRINT RACKS afford 
of Fiber Glass Reinforced Plastic simple end compact method for 
——oeivenetnne vertical filing of plans without need 
of holes or other mutilations. Cata- 
log 5, 8 pages, illustrates four 
styles of racks; prices included. 

Plan Hold. 


(63) TRANSFORMERS. Booklet DL- 

P “ Vw rs : 22 1, 8 pages, is a compact manual on 
Corrosion resistant 42 vy fe Siigc installation, operation, components 
Bes dyin pH . and accessories, maintenance and 

Stronger bay ad inspection of distribution type 
” transformers in ratings of 250 to 


Economical Sas x 500 kva, three-phase. Moloney 
: . P — ,: Electric Co. 


» Flame proof 


(64) HAMMER AND DRILL combina- 
° Jf iw ; Sg tion electric tool is described in 

v Convenient fo use ow. a / Py Bulletin 562. Capacities, applica- 
tions and accessories are detailed. 


Wodack Electric Tool Corp. 


(65) FANS for heavy duty indus- 
trial applications deliver over 92% 
mechanical efficiency and static effi 
ciency of better than 884%. Bul- 
letin 4824, 8 pages, discusses de- 
sign advantages of centrifugal 
The newest product offered to the electrical b fans and accessories. American 
industry .. . Porcelain Products “FRP”’ outlet ; Blower Corp. 
boxes provide the EXTRAS .. . not found 
in any other type. Molded of fiber glass 
reinforced polyester, with standard round 
knock-out holes and non-metalic clamps (if 
desired), it combines the strength and tnatitutional and industrial in- 
lasting qualities of steel . . . with the teriors. Precalculated footcandle 
desirable electrical properties of plastic. tables simplify design functions. 
Porcelain Products ““FRP” outlet boxes Additional material includes CU’s 
are ideal for replacement or new construction of standard units, formulas and 
especially where moisture or corrosive examples. Manual A-4854, 48 
atmosphere is present. Contact your pages. Westinghouse —_ Electric 
electrical wholesaler or write direct for Corp. 
further information and catalogs. 


(66) LIGHTING DESIGN handbook 
contains recommended footcandle 
levels for specific areas in a wide 
range of residential, commercial, 


(67) DISASTER DAMAGE REPAIR 
procedures are discussed in 12- 
wweneven mowTuRE O8 CoMnOEIvE “ page Bulletin GEA-6484. Booklet 
ATMOSPHERE IS PRESENT wa Aiea *, contains excellent material on or- 
' . yh? ganizing for maximum efficiency in 

restoring production; also methods 

for checking out electrical system 

for damage and reclamation of 

ELECTRICAL PORCELAIN SINCE 1894 high-priority equipment. A must 
for plant engineers. General Elec- 


ae Products. Inc ee SWITCHES, timers and 


FINDLAY, OHIO accessories for multi-purpose and 
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No kinks, No flattening...and it bends so easily 


General Electric EM] 


high-grade cold-rolled steel resists kinking and 


flattening make 


speeds wiring jobs. Select, 


bending easier. The exclusive 


continuous inductior no uneven 


weld means no splits 


ross section to 


| his induction 


fere with bending. 
eld also eliminates burrs and 
guards against Low-friction interior surface 
il baked-on Glyptal 


wire pulling easier by a tual test. 


produced by spe coating 


reduces drag, make 


Another convenience is the color-coded tape used 
to bundle EMT. You can identify the size at a glance. 

For greatet speed Im yout wiring jobs and for 
protection that will last the lifetime of the building 
use General Electric EMT. It is available throughout 
the country from G-E Construction Materials dis- 
tributors. For more information see your distributor 
or write Section C70-1118, Construction Materials 


Division, General Electric Co., 


"Registered Trade 


Bridgeport 2, Conn, 


k General Electric Company 


Progress /s Our Most /mportant Product 


GENERAL @Q ELECTRIC &%5 


“foray 








connections.... 


‘CADWELD. 


| Fe ee ee ee ee ee ee ee 


Erico Products, inc. 


2070 E. Gist Place Clevetand 3, Ohio 


IN CANADA; ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 


industrial applications are detailed 
in 20-page Catalog 5700. Maste: 
selection chart aids in selection of 
proper timer or switch. Paragon 
Electric Co. 

(69) FLUORESCENT BALLASTS. Bul 
letin FL-217, 16 pages, presents 
comptete electrical and mechanical 
specifications on indoor and out- 
door ballasts for rapid-start, slim 
line and instant-start lamps. Sola 
Electric Co. 


(70) CATHODIC PROTECTION CABLES 
are the subject of 4-page folde 
covering physical and _ electrical 
characteristics of Gencathene and 
Aquathene cables for marine and 
chemically corrosive environments. 
General Cable Corp. 

(71) Motork SELECTION pocket 
guide for farm, home and shop ap- 
plications discusses points to con- 
sider and suggests proper motors 
for over 50 jobs. GED-2020B, 16 
pages. General Electric Co. 

72) ELectric HEATING. Features 
and ratings of ceramic radiant 
panels for wall, ceiling (sus- 
pended) or portable use are in- 
cluded in 4-page folder. Heatmore. 
(73) CABLE TROUGH system desig- 
nated Globetray features extensive 
line of fittings and accessories to 
afford flexibility in changing 
trough direction or elevation and 
to simplify installation. 12-page 
catalog. Globe Co. 


New Books 


Electrical Testing and 
Troubleshooting 


An excellent handbook for the 
maintenance electrician, this com- 
pact, to-the-point manual avoids 
irrelevant discussion of theory, 
sticks right to the subject of how 
to locate trouble and what to do 
about it. Basic data and proced- 
ures for determining proper ter- 
minals and exact nature of control 
circuits form a solid basis for en- 
suing chapters covering rotating 
equipment, transformers and 
power cables. Each chapter in- 
cludes a discussion of character- 
istics, interpretation of NEMA or 
ASA markings, and step-by-step 
methods for locating various kinds 
of faults. Additional material on 
testing devices and bearing lubri- 
cation complete this maintenance 
man’s pocket guide. 

By Phillip T. Green, Industrial 
Press, 93 Worth St., New York 13, 
N. Y. 191 pps. $4.00. 
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Switches are equipped with wire leads and 
furnished complete with metal box and cov 
Bock and end knockouts for easy wiring 


Rating——6 Amperes, 125 Volts; 3 Amperes, 250 Volts 


SENSITIVE .. 


Toltida ite) Melddeldelleli msi ell a7. 


a 


works at the light 


| 


COMPACT ... fitsinthe narrowest 


‘of door jambs! 


takes the slams of 


STURDY .. 


sliding doors! 


DOOR SWITCH 


- : 
There's bigger profits in both new construc- 
tion and rewiring jobs for you with this 
... durable... it’s just 
right for any door. Choose the amazingly 
sensitive P&S #1200 (Light On, Door Open) 
or #1201 (Light On, Door Closed). Activated 
by less than 14 ounces of pressure, it operates 
even under the light touch of accordion-fold 
doors, so popular in modern homes. 


switch. Inexpensive 


2% 


PASS & 


SYRACUSE 


71 Murray St., 
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Built to take constant slamming, this new 
P&S wiring device has a special, silver-con- 
tact switching mechanism for extra-long life 
and dependable performance — eliminates 
call-backs. The fully adjustable plunger com- 
pensates for variations in door frames... 
gives you leeway in installing. Exceptionally 
compact, it will fit in very narrow door jambs. 
Write for full information to Dept. ECM-20. 


New York 7, N.Y 
In Canada; Renfrew Elec 


RET SLE TOSS oS 


SEYMOUR, 


INC. 
9, NEW YORK 


1229 W. Washington Bivd., Chicago 7, Ill. 
& Reftrig. Co., Ltd., Renfrew, Ontario 
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Reader’s Quiz 


Grounds on 32-Volt 
Railroad System 


QUESTION W230 Railroad pas- 
senger care are generally operated 
on nominal 32-volt battery-powered 
systems with an axle-driven gener- 
ator for charging. Because of vi- 
conditions 
combined with the age of much of 
the wiring, grounds are always a 


bration and moisture 


problem, especially since they usu- 
ally affect the 


ayatem. 


temperature control 
Unfortunately, at this low 
voltage the indications of an 
high volt- 


useless, as they will in- 


ohmmeter o7 resistance 
meter are 
dicate a dead ground where ground 
resistance is actually sufficiently 
high to prevent a lamp from burn- 
ing. Frequently they are battery 
grounds caused by moisture on the 
cell tops 

What would be a quick, practical 
way of determining which grounds 
should be cleared, which 
harmless ?—D.H.N. 


and are 


ANSWER TO W30—For a 32-volt 
battery powered system the use of 
a zero-center portable indicator for 
grounds available from a number of 
manufacturers has aided mainte- 
nance considerably. This instru- 
ment shows at once at the circuit 
panel by opening switches progres- 
sively whether one or more circuits 
have grounds. By measuring the 
current flow with a multi-range am 
meter the severity of the ground 
can be determined. Moisture on the 
cell tops with its acid content is a 
frequent cause and this can be re- 
duced by cleaning off with ammonia 
and giving a light vaseline coating. 
Keeping the ground flow to 1% 
or less of the normal discharge rate 
has given satisfactory operation. 
C.0O.D. 


ANSWER TO W30—The problem 
of a low-resistance short on a low- 
voltage circuit is one that can best 
be handled by a burn-out technique 
rather than an ohmmeter measure- 
ment. In other words, suppose we 
consider the case where the ground 
is caused by a small moisture drop. 
If we apply a fairly heavy current 
and the short will not disappear 
with the heavy current, then there 
is trouble, and it should be located 
and cleared. 


230 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


QUESTIONS from readers on problems of industrial equipment, installation, maintenance 


and repair. Answered by electrical 


we poy $5.00. 


You mention a 32-volt system. I 
would suggest applying a small 
welding transformer with a maxi- 
mum voltage of say 25 volts, and a 
current limiting device in series 
with the output to limit the current 
to about 10 amps maximum. As a 
safety feature, I would put in a 
timing unit so that the current 
could not be left on for more than, 
say, one-half a minute. Then, if the 
circuit clears itself, fine; if not, the 
ground is a serious one and the ap- 
plication of the curent will not 
cause too much damage.—H.H.S. 


ANSWER TO W30—<Accidental 
grounds on a 32-volt system are 
quite annoying and at tirnes trou- 
blesome to find as you have already 
experienced. Also as you mentioned 
battery grounds are quite frequent. 
This condition is sometimes quite 
evident by noting the condition of 
the cell exterior and mounting of 
the cells. On 24-volt and 32-volt 
systems we make it a practice to 
clean the cells thoroughly with soda 
in water and then to change the 
wooden boards on which the cells 
are mounted in the metal rack, Also 
we Megger the entire circuit and 
isolate if necessary to segregate 
the grounds. 

However it should be noted that 
the items of most importance should 
be in good condition such as any 
heating equipment and associated 
relays as well as a certain amount 
of lighting. These components 
must necessarily include the wiring 
too. The aforementioned notes have 
been responsible for finding most of 
our accidental grounds. One more 
thing to note is an indicator of 
some sort which is used to deter- 
mine whether a ground exists. 
Should a light be used for this pur- 
pose, the intensity of the light bulb 
often indicates the severity of the 
ground.—J.B.K. 


AC vs DC Feeder 
identification 


QUESTION X30—lIs there any 
simple method that can be utilized 
to identify either ac or de feeders 
(as the need may be) from a group 
of ac and de feeders in a common 
wireway ?—J.M. 


int i s and industrial electrical 





contractors out of their experience. For every question and every answer published 


ANSWER TO X30—Simple identi- 
fication of ac and de feeders can be 
made by use of an incandescent 
lamp providing the voltages in- 
volved are known and do not exceed 
the lamp rating. By connecting the 
lamp across the ac feeders and wav- 
ing the hand rapidly across the 
lamp, a noticeable stroboscopic 
effect observed. With the 
lamp across de feeders, you will find 
that the stroboscopic effect is not 
observed. 

If the voltages involved are 
higher than the lamp rating, a re- 
sistor in series with the lamp can 
be used to reduce the voltage to a 
safe value for test.—R.E.B. 


can be 


ANSWER TO X30—By far the 
most practical method of identify- 
ing ac and de involves the use of 
nothing more elaborate than the 
common neon glow lamp voltage in- 
dicator. If the circuit is ac both 
electrodes will glow; if it is de only 
one will glow. Naturally this re- 
quires a location where the cable 
may be opened, as at a splice or 
junction box. 

Like many problems this is best 
licked by prevention. If conductors 
are color coded or marked with 
“stick-on” labels as they are in- 
stalled, there will be no future diffi- 
culty in selecting the proper cir- 
cuits.—D.H.N. 


’ 


ANSWER TO X30—Probably the 
simplest way is to use an ordinary 
hook-on ammeter. Assuming aill 
feeders are carrying current, the ac 
feeders will give a reading, but the 
de feeders will read zero regardless 
of the current they are carrying.-— 
E.J.P. 


Calculations for 
Short-Circuit Duty 


QUESTION Y30—I have heard a 
great deal about short circuit cal- 
culations, especially in industrial 
plant distribution. When do such 
calculations become necessary, and 
what determines the need of cur- 
rent-limiting fuses and busways? 


DH.N. 


ANSWER 
calculations 


TO Y30oO 
become 


Short-circuit 
necessary : 
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‘ly 
a tae 


Dinner... 





Bridge... 


Sell the perfect lighting 


... the pertect profit maker for you: 
LUXTROL Light Control! 
You 


in see at a glance from these pictures why your 
mers want LuUxtrro.t Light Control 


ist Want it as soon 
as they see it demonstrated. 


how you how at a turn of a dial, Lt 
level of light preferred for the oc 


el of light... from dark to full bright. 
With Lt 


pla uj or 
li t for dining 


XTROI 


Lh 
select in 
ANY lev 


ision 


XTROL Light Control 


tone down a 


your customers can 

\ soft, romantic 

A full light for reading or cards. A sub 
They have only to turn a dial! 


room setting 


T\ 


dued light for 


TROL 








Cottee... 
Vv 





Television... 


for every occasion 


LUXTROL does away 


with noisy, old-fashioned on-oft 
switches. Controls both incandescent and fluorescent light- 
ing. It is not a rheostat ... but a cool, efficient, safe auto- 
transformer. Made with precision, Approved by Under 
writers’ Laboratories 

Installation? Easy! It takes the place of the ordinary 
And 


wall switch! once installed no call-backs 


See LuxtTrRoL Light Control Mail the 


coupon for descriptive literature and the name of your 


for yourself 


nearest distributor 


Your customers will see these pictures, too... in their 


favorite consumer magazines. 


‘eeoeneeeneneteenrtneeeneeenteeeneeteeneeeneeheteeeneeeeeeeeseeeeee#e 
PHE SUPERIOR ELECTRIC COMPANY 


6 Demers Ave Dept. CI 


“eeeeeeeeene 








the 
grounded 
portable 
lighting 


for modern plants 


McGill OOO series grounded 
service lights feature’ the con 





venience outlet and plug adopt 
ed as standard by Underwriters’ 
and = the National Electrical 
Code Blade arrangement in 
cludes parallel blades and I 
shaped third blade for ground 
This heavy duty portable and 
any attached power tools are 
grounded Mi Ided 


phenolic handle is heat and im 


comple tely 


pact resistant and positively in 
sulated. Heavy wire cage fea 
turlng end lens is zinc plated 
with chromate finish. Available 
with of without black rubber 
16-4-S}] cord and 

Levolier Switch 


McGILL 5025-SLRG 


water-tight 
vapor-tight 
and moisture 


proot 
portable lighting 


These 3000 series McGill 
Vaporproof portables are used 
extensively in flour mills, ele 
vators, ships, food processing 
plants and warehouses to elimi 
mate hazards of shock, glass 
splinters and sparks from brok 
en bulbs. A heat and impact 
resistant globe seals against the 
molded phenolic handle to 
guard the bulb from splashing 





liquids. The best in protective 
portable lighting available in 60 
or 100 watt bulb size with 
either metal or fibre cages 


McGILL 3006 


MSGILL 


NEW: 


f 


\ 
MSGILL 7000 serles 
gray handle 
ttn with 


for greater 


grease resistance 


Distinctive in appearance, 
the nhew gray, neoprene 
butyl handle offers 
superior grease resistance, 
won't rub off, mark walls, 
lothes or floor Retains 
hape PlitsMea il it melt aa 
ration under an service 


nditions 


NEW 
portable 


for spot or 


flood lamps 


Designed in two sizes for 75 or 
150 watt spot or flood lamps 
this new series offers an espe 
cially durable portable that 
throws light into ordinarily in 
accessable places. Cages avail 
able for both PAR-38 or R-30-75 
lamps on a pliable rubber han 
dle, are standard with or with 
out Levolier switch. The new- 
est thing in dependable portable 
lighting. Underwriters’ ap- 
proved as are all McGill Port 
able Lamp Guards. 


are dlways a little better 


and ALL are Underwriters’ 


ELECTRICAL 
SPECIALTIES 


Laboratories Inspec ted 


J 
— 


No. 7000-S5R 
Lemp Guerd } 


McGILL 7000-30 


Available through leading 
Electrical Wholesalers 


For complete in- 
formation on McGill 
Electrical Products, 
write today for the 
new Catalog No. 84. 


McGILL MANUFACTURING COMPANY, 450 N. habaetie Street, Valparaiso, Indiana 
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where the systems under considera- 
tion are large, divided into many 
branches, have a heavy motor load; 
where the _ short-circuit current 
available is considerable, especially 
in higher voltage systems; and 
where the short-circuit current can- 
not be determined by inquiry or 
reference to the tables furnished by 
equipment manufacturers. 

Where such is the case the engi- 
neer must resort to the many avail- 
able reference texts on the subject 
and to publications issued by the 
Americon Institute of Siectrien ALL YOUR REQUIREMENTS FROM ONE RELIABLE SOURCE 
Engineers utilities, and large 
COMPLETE OR SUPPLEMENTARY HEAT 


gon WUE ce cc nccuu 


¥ BASEBOARD HEATERS 


Low-Level Perimeter Heat 


Vv WALL-TYPE AND PORTABLE 
Fan-Circulating Models 


Vv PANEL HEATERS WALL MODEL 


Radiant Convection For bathroom or 


small room. 
v¥ RADIANT CABLE HEAT 


FoR INDUSTRY ...... 


Vv SUSPENSION-TYPE 
v¥ PORTABLE AND SUSPENSION 
¥ EXPLOSION-PROOF SUSPENSION-TYPE 


Solves hard-to-heat areas 
in the plant and isolated 
locations. 





equipment manufacturers. 

There are many methods of 
avoiding detailed calculations for 
the ordinary system, however. The 
local utility, for instance, usually 
vill indicate the short-circuit cur- 
rent available at the service bus, 
and manufacturers of fuses and 
circuit breakers publish interrupt- 
ing ratings of their devices to 
match the incoming line. Manufac- 
turers of transformers, especially 
those involving unit substations, 
also publish tables showing avail- 
able short circuit currents and 
breaker rating to meet the require- 
ments. Cable manufacturers like- 
wise furnish data indicating the 
length in feet of various size cables 
and bus necessary to reduce the 
current to values easily interrupted 
by smaller fuses and circuit break- 
ers. In any event, the short-circuit 


current must be determined and Around The 
satisfied at the protected points ONLY ELECTROMODE 


vith interrupting devices of ade- has the SAFETY-GRID FARM eee 


quate rating, and this determines 
the need of current-limiting fuses a completely sealed-in v MILK HOUSE 
and busways.—R.G.O. CAST ALUMINUM HEAT- v ieee 
ee ee ING ELEMENT. All elec- tne Ms 

re W ne ~ ern Ke — tric wires are insulated 
duct systems, switches, panel- the Bh MILK HOUSE HEATER 
boards, swite hboards, etc., are me- and embedded within this Also useful for brooder pens, fruit 
chanically designed to withstand finned aluminum casting. er 


the stresses built up by fault cur- Absolutely no exposed hot ELECTROMODE iwsTAttations 
rents of a pre-determined value. wires or glowing coils, and BENEFIT CONTRACTOR AND USER 


Larger currents would create forces 
which would tend to collapse the no danger of fire, shock or Full Range of Designs and Sizes for every need. 


conductors. Circuit breakers, fuses burn. It's the greatest Automatic Room Temperature Control. 
and contactors are limited insofar feature any electric heater } ad Line—Made by Experienced Manufac- 
as their abilit to inte é it j % urer, 
peice siggy Ieee 5 sa over had ane ts guaran No Call Backs—No Servicing—No Adjustments. 

a : : ‘ ee teed for five years. Easy to Install—Saves Time and Labor. 
required to interrupt currents ex 

;, Profitable Line to Handle. 

ceeding these values, they may 


qa mB BBR 

















destroy themselves with ensuing 
damage to surrounding life and 


ey 
Dept. EC-116, 45 Crouch S., Rochester 3, N. Y. 


Please send FREE Electric Heating File, containing specifications, 
iMustrations, instatlations, prices and how to figure electric space heat- 
ing. We are interested in: 


property. It is, therefore, necessary 


to determine what the maximum 
fault current would be at any point 
in the system before selecting the 
equipment to be instalied at that 
point 

Each piece of equipment installed 
in series with the service conductor 


offers impedance to the flow of cur- 


COMMIRCIAL CONTROLS CORPORATION 
( Home and Office Heaters () Industrial Unit Heaters (|) Farm Heaters 


Name 


Address __ 


perenne 


° 
— 
= 
i 
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UNION PIN-TYPE SOCKETS 


ATLANTA 2, GEORGIA 
Union Insulating Company 
% Southern Bonded Warehouse 
367 Jonn Street, N. W. 


ALLSTON 34, MASSACHUSETTS 
Cc. €. Scholl Company 
127 Cambridge Street 


BUFFALO 11, NEW YORK 
Eberhardt Electric Sales Co. 
278 Johnson Street 


CHICAGO 6, ILLINOIS 
Union Insulating Company 
33 5. Desplaines Street 


DALLAS, TEXAS 
Union Insulating Com 
>» Five Star Transfer 
215 N. Central Expressway 

DETROIT 14, MICHIGAN 
Riecher Electric Sales Co, 
8319 Mack Avenue 

LOS ANGELES 15, CALIFORNIA 
Union Insulating Compan 
% Morrison Distributing Co, 
158 W. Pico Bivd 

DENVER, COLORADO 
Allen 8. Carpenter Co. 
820-12th St 


< > ye 














ny 
Storage Co. 


Lange stocks available at... 


NEW ORLEANS 12, LOUISIANA 
Dupont-Wachter & Company 
609 Tchoupitoulas 


NEW YORK 14, NEW YORK 
Union Insulating Company 
% Shephard Warehouses, inc 
667 Washington Street 


PHILADELPHIA 3, PENNSYLVANIA 
Elenbe Sales Company 
1634 Spring Street 


PITTSBURGH 33, PENNSY\.VANIA 
Gamble & Albrecht 
839 W. North Avenue 


PORTLAND 9, OREGON 
Union Insulating Company 
% Rapid Transfer & Storage Co. 
907 WN. W. Irving Street 


RICHMOND, VIRGINIA 
W. H. Lassiter Sales Co 
8 S. Harvie Street 


SAN FRANCISCO 7, CALIFORNIA 
Union Insulating Company 
% Thompson Bros. Warehouse 
1225 Sixth Street 


BALTIMORE 18, MARYLAND 
5. E. Thurlow & Co 
225 E. 25th Street 


ORDER FROM OUR WAREHOUSE NEAREST YOU 
OR DIRECT FROM FACTORY 
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rent. This includes the generators 
themselves, cables, transformers, 
reactors, etc. Additional sources of 
fault currents are synchronous and 
induction motors which pump power 
back into the line under faulted con- 
ditions. 

Short-circuit current calculations 
should be made on every installa- 
tion. However, they may be greatly 
simplified for small systems fed 
through one transformer bank 

Current-limiting fuses are used 
to interrupt the fault current be- 
fore it reaches its peak value, thus 
protecting equipment from exces- 
sive current, 

Current-limiting busways are 
used to offer greater impedance to 
the flow of current, thus reducing 
the maximum available fault cur 
rent to a value safe for the installed 
equipment.—L.S. 


Problem With 
Drill Bits 


QUESTION Z30—We are con- 
fronted in our shop with a great 
deal of expense on breakage of 
electricians’ bits, using + in. and 
in. electric drills. Most of this worl 
is done in new houses and we have 
been unable to get any type bit 
which will last for any length of 
time. 

This is one of the greatest « 
penses that we have as we have 
been unable to get any bits that 
were satisfactory.—A.M.S. 
ANSWER TO Z30—Use a | 
torque drill, so that the drill will 
stall if the mechanic forgets to re- 
move the chips in time, or if due to 
another reason the bit gets locked 
I use flat bits sold by Sears Roe 
buck, and it is easy to unlock them 
For places that may have nails, | 
use a machinist’s bit. I keep my 
bits sharp. I use a in. drill for 
the flat bits. A shearing pin can 
help H.S 


ANSWER TO Z30—In referriny 
electricians’ bits, I assume 
mean the bit used for drilling 
wood rather than a bit used for 
steel. The power wood bits give ex 
tremely good service when used 
properly and I must stress prope 
ise. Any bit, no matter how well 
constructed, can be broken by in 
proper use. Therefore your fi 
problem is orientation in the prope! 
of the tool. Secondly, if the 
ituation is caused by carelessness, 
then the only answer is a drasti 
one which would entail the electri- 
clans’ supplying their own bit 


NOVEMBER, 1956 





Is emergency lighting 
required by law in your locality ? 





When power fails and lights go out, 
Exide Lightguard emergency light- 
ing units go on—instantly and auto- 
matically. Plug into regular outlets. 
Built-in charger. Batteries last for 
years. In several models 


HIGH RATE 


eo... Si 
READY ao 
g 


Exide vichtcuaro | | 
AUXILIARY LIGHTING UNIT 4h 
ec 




















YVAN 


, " 
Exide Industrial Division 


In many places it is. Because sudden darkness is dangerou The Electric Storage Battery Company, Philadelphia 2, Pa. 


wherever people congregate. Today there's a tremendous 
oppertunity for volume sales in Exide Lightguard® emer 
gency lighting equipment. Most prospects need several units 
So every sale can be substantial. And the potential has Name 
scarcely been tapped 


Send details on Exide Lightguards 





Street 





HERE’S YOUR MARKET: stores, office buildings, schools, 
e 
theaters, factories, laboratories, restaurants and institutions. City State 
Get in on the ground floor. Become an Exide dealer. Exide 
’ My business is 
Lightguards are foremost in the field for quality and accep- 
tance. Send the coupon today 
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Frahm” Resonant Reed Tachometer 


Operates simply by being held against or 

mounted on the machine under test. 

Measures vibrations per minute as well as 

rpm from 900 to as high as 100,000. Long life 
- ho moving parts 


COMPLETE SELECTION OF 
MEASURING INSTRUMENTS 





Jones Tachometer 





Jagabi" Tachoscope 


The range of speed measuring instruments available at 
Biddle gives you a complete selection from resonant reed 
to centrifugal and chronometric types. Bulletin 35-ECM 
includes a Handy Selection Chart, and descriptions of all 
the tachometers in the Biddle line. Whether you want read- 
ings of instantaneous speeds, variations in speeds, or aver 
age measuring in RPM or FPM, let us recommend the 
proper instrument for you. “It’s easy to be sure—-Just be 
sure it’s from Biddle.” 


Write for BULLETIN 35-ECM 


RIP. HAR One yap ERPS Siiruige” 
" coe ae rota, I EES * gs §. 


JAMES G. BIDDLE CO. 


STRUMENTS 1316 ARCH STREET 


rTRUMENT PHILADELPHIA 7, PA 


EQUIPMENT 
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However this last suggestion must 
be carefully resorted to for its 
effects may do more harm than help 

I do believe though that a worker 
will use the tool to its best advan 
tages when properly instructed in 
its use. Try several brands of bits 
on an experimental basis and select 
the one most suited to your par- 
ticular jobs, however be instructive 
and constructive instead of destruc- 


tive. —J.B.K. 





Can You ANSWER 
These QUESTIONS? 


QUESTION H31—A 373 kva, single 
phase 480- to 120-volt transformer 
feeds a large number of automatic 
electronic calculating machines. The 
burning out of relays and other 
troubles occurring in these ma- 
chines is continuous. We now have 
a recording voltmeter on the load 
side which records the voltage over 
a 24-hour period. The voltage varies 
from 118 volts to 132 volts. The lo- 
cal power company has already told 
us that the lines feeding this plant 
are not regulated at the power 
house, and our company will have to 
take care of our own regulation. 
Can anyone suggest a method of 
automatically stabilizing the volt- 
age to 120 volts on the load side of 
the transformer ?—R.A.M. 


QUESTION J31—Where an induc- 
tion motor has more than one wind- 
ing per phase and the windings in 
each phase are connected in series, 
could the power factor of the in- 
duction motor be improved by con- 
necting a capacitor across one wind- 
ing in each phase and depending on 
the auto transformer effect to in- 
troduce a leading current into the 
induction motor? Would this have 
any detrimental effect on the 
motor? Would the beneficial effect 
be greater than the detrimental ef- 
fect ?—E.B. 


QUESTION K31— Could someone 
tell me an economical way of testing 
field coils in universal type motors, 
such as drills, saws, vacuum clean- 
ers, etc.? Most are too small for 
an internal growler to fit into and 
it would take an expensive ohm- 
meter to find a short coil.—C.H. 


PLEASE SEND IN 
YOUR ANSWERS BY DECEMBER 15 
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(hase 
BLACK 
FRICTION TAPE 


4 INCH 


NO. 4 


<A 
i i. y- 
pan!’ FATT) Toadt WONM Sete 


CHASE TAPES stay fresher longer! 


. permit full stocking 


New Saran Wrap packaging keeps every roll 
“factory fresh”. . . eliminates storage problems 


Here’s why Chase Saran-Wrapped Tapes offer you 


more for your money. 


Wrapped-in freshness! Unlike ordinary trans- 
parent packaging material, Saran Wrap seals in Chase 
Tapes against moisture ... helps prevent harmful peel- 
ing, drying out or raveling .. . assures perfect adhesive 


qualities in every roll you buy. 


Longer storage life! Because every roll stays 


fresher longer, Saran-Wrapped Chase Tapes eliminate 


CHASE 6& SONS INC. 


North Quincy, Massachusetts 


troublesome storage problems . . 


to meet your immediate and long-range requirements, 


Greater roll protection! Sparkling, transparent 
Saran Wrap molds itself to every roll of Chase Tape to 
form a neat, compact package . +» protects tape against 


dust, dirt and drying out in between jobs. 


Prove these advantages for yourself. Order a 
supply of Chase Electrical Tapes through your nearest 
distributor or write for details. Chase & Sons, Inc., 


26 Spruce Street, North Quincy, Mass. 


*Trademark of The Dow Chemical Company for its vinylidene 
chloride copolymer film. 


CABLE INSULATING TAPE * CABLE BINDING TAPE 
CABLE JACKET TAPE + NEOPRENE SPLICING TAPE 
FRICTION, RUBBER AND PLASTIC TAPE 
LAMINATED AND REINFORCED INSULATION 





New, improved design for outdoor living! 


For Lawn Mowers, etc. 


New G-E Weatherproof 
DOUBLE OUTLETS 





Etched Aluminum Finish is 
Non-Corrosive. 


eB Weatherproof \ine of 


Front and Back Gasket Pro- 
tection seals all moisture out! 


New Quick-Flip Latch for Easy 
Opening—no hinge-spring to 
break ...no cap to lose! 





DOUBLE OUTLETS 


General Electric offers anew, complete 
line of weatherproof receptacles for 
modern outdoor living... and for in- 
door installations where moisture, 
dirt, dust present a problem. 

These newly designed G-E outlets 


GE4221-0 INTERMEDIATE GRADE, WITH 
PRESSURE-LOCK TERMINALS. Fast, easy to 
install. Make connections automatically without 
binding screws. Has four double terminals, each 
of which takes two No. 12 or No. 14 Awg wires, 
or one No. 10 Awg wire. 

GE4220-0 COMPETITIVE GRADE. A back-wired 
outlet in the lowest price class. Takes No. 14 or 
No. 12 Awg wire. Has wrap-around strap held at 
ends of housing to prevent bending. 


are competitively priced ...simple to 
install ... provide lasting protection 
against moisture. See your local dis- 
tributor or write to Wiring Device 
Department, General Electric Com- 
pany, Providence 7, R. I. 


GE4222-0 INTERMEDIATE GRADE ASA AND 
NEMA STANDARD GROUNDING OUTLET. A 
quality side-wired grounding outlet for No. 14, 
No. 12, or No. 10 Awg wire. Has one grounding 
terminal, and one binding screw backed out on 
each side for quick wiring. 


All are designed for 15A, 125V installations . . . 
have plaster-cleaning mounting screws held in 
straps by fiber washers, ready for mounting. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. NOVEMBER, 1956 





Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y 


GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La 


Overfusing Motor 
Branch Circuit 
Conductors 


In the May, 1956 issue of 
° EC&M, on page 111, an ex- 
prese nted which shows 


the feeder size and 


feeder overcurrent fuse size for a 


ample 1s 


how to calculate 


feeder to group 
with the method 
I would appreciate 


motors, I agree 
100%; however, 
an explanation 
the following question: 

the 
than 


Since fuse size (300 amps) 
150% of the wire cur- 
rent carrying capacity (165 amps); 
would the such 
a violation of the Code rule 2403 (a) 
vhich states “If the allowable cur- 
capacity of a 
ductor does not correspond to the 
rating of a standard size fuse, the 
next larger size or rating of fuse 
no case shall 
the size or rating of the fuse ex- 
ceed 150% of the allowable current 
carrying capacity of the conduct- 
Ad 1 


LOT e 


installation as be 


rent-carrying con- 


may be used but in 


If this rule does not apply, please 


advise why not and if it does apply 


obvious solution 
increase the 
with 


I assume that the 


would be to cable size 


so as to conform the rule. 


R.C.L. 


read 


the 


A For the benefit of our 
. illustrated 
calculations involved with the 
motor problem presented in the 
May 1956 issue of E.C.&M, on page 
111. See illustration. 
In answer to your Code question 
wish to advise that Section 
2403-a of the Code is only one of 
the methods recognized by the 
Code for the overcurrent protection 
of conductors, and Say, it 
provides for up-rating fuse sizes 
when the allowable current-carry 
ing capacity of the conductor does 
not correspond to the rating of a 
standard size fuse, provided the 
fuse selected does not exceed 150% 
of the allowable current-carrying 
capacity of the conductors Stand 
ard size fuses are also covered by 
Section 2403-a and it should be 
noted that the necessity to over- 
fuse more than a few amperes may 
be eliminated, in some cases, when 
a fuse other than the standard size 


ers we have 


we 


as you 


Typical Motor Circuit Calculations 


Moy issue EC + M Page iii 





Motor Br Cir. Fuse 
50% X IGA =60 Amp 











8r Cir. Conductors 
| (25% 1392494 
' No.6 PR or RH 


Motor — 
protection 
125 %i 39 = 


e— s] 


on 
t {< ee o 


eo oe 
oO oe 


“ 


912@ branch circuit fuse 
r 634 3500% = 189 Amps 


Motor 8r Cir. Conductor Size 

634 /125% *79 A NO3R or 
NO 4RH 
1 











Motor 
Overcurrent 
protection 
I25%IE3*79A 
(@OA) 











499A (504) x 


I25 Fit 14*1BA Nol2 


| JOP) 
ennttliks 


Wound-rotor 
ind. Motor 
F Lood 39 Amps 


Saco) 

Ca 

—— 
FL/4A 

Full voltage stort 


Conductors 7 











50 HP 
\ sq coge ) 
Fn, Ose 
F Load 63 Amp 
Full voltoge stort 


125 %xl4 
20A 
J 

(10 HP) 

5q Ca. 
Pes 
FLI4A 
Full voltoge stort 


* JOO% 114242 Amps. (45 Amp. fuse) 


Feeder fuse 


Feeder Conductors 
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JOO %k 63 A= 1BG+ 39 + 4+ 1/4 «256 Amps. (300 Ama Fuse) 
125% X63 *79+39+/4+/4=/46 A (3/0R or 1/0 RA) 
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is available and used. This rule 
from a practical standpoint is most 
essential since it is obvious that 
fuses rated for the various current- 
carrying capacities of conductors, 
as given in Tables 1 and 2 of 
Chapter 10, would create a problem 
of standardization that would not 
be justified in view of the degree 
of safety established by the Code. 

Insofar as the motor problem is 
the feeder conductors 
overfused more than 150%. 
Section 24038-e recognizes such pro- 
tection by reference to Section 
1362, which provides for the start 
ing current of the largest motor 
plus the full load currents of the 
other motors. In the example pre 
sented, the feeder overcurrent de- 
vice is computed at 256 and since 
the next standard size fuse is 300 
amps, it has been shown as suit 
able for Such overfusing 
could be eliminated by the use ef 
double throw switches, or alleviated 
to a degree by the use of time-lag 
fuses. Such procedure however is 
not required by the Code and field 
experience over many years 
not indicate the necessity 
change 


concerned, 


“ure 


use, 


does 


for 


Section 2403-a does not apply to 
the motor problem presented out- 
side of the overfusing necessary to 
use a standard size fuse. There is 
no conflict in Code rules and there 
is, in my opinion, no Code viola- 
tion B.A.MeD 


Common Neutral 


QO In a four story building 
° which I am now wiring, I 
pian to run three sets of feeders 
from the service equipment in the 
basement with one set terminating 
each of the above the 
As there ia only aingle 
phase current involved, is it pos- 
sible for common 
neutral for each of these three sets 
of feeders with a tap off the 
neutral at each diatribution panel 
floor? W.C 


on floors 


basement, 
me to 


use a 


on eae h 


A. 


neutral 


2204 of 
that a 
for 


the Code 
common 
two or 


Section 
provides 
may 


be used 
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CLARK-AMERICAN sa 
SIX PULL-OUT COMBINATION 
SERVICE ENTRANCE EQUIPMENT 


Now you can provide all home Service Entrance facilities 
including heating, lighting, appliances, air-conditioning etc.—in 
one compact cabinet. This new unit for 120-240 volt service 
contains six branch pull-outs in parallel—two 60 amp. and two 
30 amp. for major appliances, and two 60 amp. for controlling 
24 plug fuse branches for electric heating and/or lighting. For 


complete information and specifications write for Bulletin 220-3. 


CLARK-AMERICAN “Product Selector” 
~32 page book containing complete 
catalog—plus application and instal- 


lation data—yours for the asking. 


American 


ELECTRIC SWITCH DIVISION 


three sets of three wire feeders. 
Therefore it would be possible for 
you to use a common neutral be- 
tween the service equipment in the 
basement and the three floors 
above the basement being supplied 
from this service. The only restric- 
tion would be that all conductors 
using the common neutral would 
have to be within the same metallic 
enclosure if a metallic enclosure 
were employed. You will also note 
that this same section gives per 
mission to use a common neutral 
with two sets of four wire or five 
vire feeders.—G.R 


Remote Control— 
Motors 


Section 4373 of the National 
© Electrical Code states: “It 


is recommended that control cir- 
cuits be so arranged that an ac- 
cidental ground will not start the 
otor.”’ 
It seem to me that the safest 
iethod of feeding a control circuit 
by means of a transformer. This 
vould isolate the control circuit 
and meet the above recommenda- 
tion. Am I right about this? 
Please advise me on this matter 
with regard to both grounded and 
ungrounded systems.- —C.C.K 


Wrong Arrangement 



































reverse wiring 60 thot grounded 
neutral feeds coil and operat: 


ntacts are fed by phase rte 

4 In order to clarify the 
Lie recommendation of Section 
4373, Segall’s Electrical Diagrams 
clearly illustrates the hazard pre- 
sented when a grounded control cir- 
cuit is improperly arranged. 

We have reproduced this dia- 
gram which shows how an acci- 
dental ground on any part of the 
heavily outlined wiring system will 
automatically energize the con- 
troller-operating coil, close its con- 
tacts, and thus start the motor. In 
order to avoid this hazard the wir- 
ing should be reversed so that the 
grounded neutral feeds directly 
into the coil and the operating con- 
tacts are fed by the phase wiring. 
When the circuit is reversed an 
accidental ground on the contact 
circuits will cause a short circuit 
and blow the overcurrent device. 
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$3,000 IN 


With Alcoa Aluminum Bus Conductor at Z & W Manufacturing 


When Z & W Manufacturing Corporation designed 
their new 130,000 sq ft plant in Wickliffe, Ohio, they 
wanted equipment second to none yet costs were 
closely watched. One of the best of the money-saving 
acts took place in their plating department. 

After a detailed study, they used Alcoa” Alumi 
num Bus Conductor to carry the 12,000-amp load 
from individual rectifiers to the six plating lines 
Compared to a copper system Z & W got the same 
conductivity from half as many pounds of metal. 
Only difference was a slight increase in size. In in 
stalling a system using high-conductivity aluminum 
alloy, Z & W estimates they saved more than $3,000 
in direct material costs alone. 


Easy fabrication and installation 


Other important benefits and savings resulted from 
aluminum’s light weight and easy handling. Also 
important was the ease of fabrication during their 
‘x 6” bars 
were just bolted to 2 x 8’s attached to the wall. Sim 


bending and drilling operations. The 


ple insulating washers and wood spacers were used. 
Having some small copper bar stock on hand, they 
ised that as leads in some places other leads were 


ELECTRICAL CONSTRUCTION AND 


MAINTENANCE 


On the rear wall is the Alcoa Aluminum Bus Conductor system on still tanks 
and automatic plating machines in Z & W's plating department. Over 


$3,000 was saved in material costs alone 


DIRECT SAVINGS 


aluminum. Trouble-free joints between copper and 
aluminum were made, as were all joints, with Alcoa 
Electrical Joint Compound and aluminum bolts. 


Saves 50% on bus conductor 


The same technical advice and assistance from 
Alcoa that enabled 7 & W to engineer, design, fabri- 
cate and install this bus system are yours for the 
asking. Study how much you could save with Alcoa 
sus Conductor for expansion or modernization. 
Cost is about half. Just check the Yellow Pages of 
your phone book under “Aluminum” for Alcoa’s 
nearest office. Or write, Aluminum Company of 
America, 2310-L Alcoa Building, Pittsburgh 19, Pa. 


Ze THE ALCOA HouR 
Ay) ¥ " " vi ORAmA 
Ay * 7 woav f 


vinin 


ALCOA Y 
eyecRICAl CONDUCTOR 


Your Guide to the Best 
in Aluminum Value 


aur 
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An accidental ground on the 
grounded conductor will result in 
an unintentional ground but will 
not result in motor operation. 

When the control circuit is de- 
rived through a transformer and 
one of the secondary conductors is 
grounded, the situation presented 
above has not been improved. The 
same hazard of the accidental 
ground continues to prevail. I men- 
tion this factor since the provisions 
of Section 7271 require grounding 
inder certain conditions 

If the transformer is ungrounded 

vever, we tend to minimize the 

hazard since both conducto1 of 

the rcuit would have to become 

mamenaae accidentally grounded before the 

> << , : ami motor would operate. There is a 

| oy possibility however that this could 
happen and in the absence of any 
yround detecting device, we would 
have no indication of the imminent 
hazard. When one wire of the con 
trol circuit is grounded and the 
yrounded conductor feeds the coil, 
ve have reasonable assurance that 
the overcurrent device will operate 
vhen an accidental ground occurs 
on the live conductor. In the first 


For fast, efficient installation, specify the ase a possibility exists and in the 


second casegthe impedance of the 
yround cuit coupled ith the 
KEYSTONE QUALITY LINE _ vvertusinu recognized by the Code 
could interfere with the prompt op 


eration of the overcurrent device 


B.A.McD 


Range Circuit 


We recently ran a range 
e : 
circuit through the crau 


spac under a house without a 
hasement and attached the three 
conductor No. 6 range cable to the 
hottom faces of the floor joists 


Now we are advised that this cable 


MGtO COVER CUTOUT BonES 5 : TELEPHONE CABINETS TRANSFORMER CABINETS 


Here it i the most extensive line of wireways and 
fittings on the market today! Yes, it's the Keystone 
Quality Line with every item “job-engineered” to 
fit right into most any cles trical distribution system, should be remove d and replaced by 
built right to speed installation, reduce costs, and conductors within raceway, or tf 
increase profits. For example, both flanged and flange cable is used it should be run 
less types cf wireway are produced and stocked in a through bored holes in these joists 
wide range of standard sizes and lengths, with or with Sneed Is this a Code requirement?—B.P 
out knockout And special sizes or types are also ? 


vailable to meet unusual installation problems. There's ; ’ , - 
Under Section 3381 you 


1s complete selection of auxiliary fittings to choose ?we veumeven? : A 
from, too, plus cutout and pull boxes in more than 50 . WS AONNES! e will note that where serv 


different stock sizes and a variety of telephone and A complete new fully illustrated ice-entrance cable is used as a wir 
current transformer cabinets to meet your particular atalog covering the entire Key ing material, such as it is in your 
needs, So save time ive Money On wiring installation stone Quality Line’ of wiring case as a circuit for an electri 
rt go “Keystone” all the way! installation equipment. Send range, the Code provides that un 

for your free copy today! armored cable shall be installed in 
accordance with the applicable pro 
visions of Article 336. Then unde: 
SEYSTONE MANUFACTURING COMPANY 1366 of Article 336 you will find 
that assemblies not smaller thar 
two No 6 or three No be! conduc 
tors may be secured directly to the 
lower edges of the joists in unfin 


23328 SHERWOOD AVENUE @ CENTER UNE (Detroit) MICHIGAN 


the Complete Line of Wiring Installation Equipment 


SOLD ONLY THROUGH RECOGNIZED ELECTRICAL DISTRIBUTORS ished | ment hil 
Srie wiseme s while aver Aa 
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NO ICE TODAY! @& 
NO ACID BITE! 


Keystone Aluminum Conductor System 


Brings Trouble-Free Service To Buffalo Plant 


NIAGARA MOHAWK POWER COMPANY has ended a second 
winter without a shutdown of these coal storage towers. Another 
trouble-free record for KEYSTONE Aluminum Conductor Systems 

Service conditions are severe in the lake city. This outdoor 
installation formerly had a big ice problem with the original wire 
system, but ice can't form on the enclosed KEYSTONE inverted-V 
conductors. Sulphuric acid fumes from the coal piles won't corrode 
KEYSTONE’s Aluminum Conductors, hangers and joint plates 

The KEYSTONE Integrated Aluminum Conductor System has 
installation advantages too. Lightweight, compact, easy to erect — 
an ideal system for the enclosure requirements of these leading 
towers. 

Are you building or modernizing a materials handling system? 
Then you'll be interested in systems of aluminum, copper or steel. 
We build them all. Our engineers will be glad to discuss the proper 


application for your requirements 


WRITE TODAY FOR CASE HISTORY BOOKLET ON 
ALUMINUM CONDUCTOR SYSTEM INSTALLATIONS. 


Electric Service Works 


DELTA-STAR ELECTRIC DIVISION, H. K. PORTER COMPANY, INC 





KEYSTONE SAVES 3 WAYS 


. LONGER LIFE fer conductors; aluminum 


lasts longer in destructive atmospheres. 
Longer shoe life; contact surfaces stay 
smeother, cleaner. Longer insulator life; 
less vibrating weight. Ne dewntime 
from ice. 


. LIGHTWEIGHT alumirum permits pre- 


assembly of standard units; reduces 
installation costs and cost of insulators 
and supporting structures. Permite eco- 
nomical enclosures to safeguard per- 
sonnel and operations. 


. HIGH CURRENT CAPACITY, low voltage 


drop. No need for boosters, multi-point 
feeds on long runways. Pre-engineered 
systems now eoperating up te 6,000 
amp. capacity. Amperage possibilities 


valimited. 


« 
* 


17th AND CAMBRIA STREETS, PHILADELPHIA 32, PA. 





semblies shall be run eitne! 
through bored holes in the joists 
or on running boards. Therefore 
the Code would not require that 
you remove this cable and place 
through bored holes or replace 
by conductors within conduit 
G.R 


Slimline Lead-lag Ballasts.. 


for lighting economy 


Panelboard 


QO If a panelbvard vated at 
© 300 amps, is it necessary t 
supply that panel with feeder ha 
ing the ability to deliver 300 amp 
even though the load connected to 


that panel may be considerably 
less ?—E.G. 


Section 3880 states that the 

Z :. panelboards shall have a rat 
ing not less than the minimum 
feeder capacity required for th 
load as computed in Article 220 
Therefore, if your computed load 
considerably less than 300 amp 
perfectly proper to use feed 
ipable of supplying that load 
though the pane na i 


er rating.—G.R 


TW and AVA 
Conductors—Same 
Conduit 


Know what his confusion costs QD, iat doe the Cte have i 


ay regarding the use of 
ype TW wire and type AVA wire 
tie ame conduit where ambient 


Here's a maintenance man with a serious problem. His temperature of the area suits TW? 
i1VA was used to keep wire siz 
° . ° , down Won't the high operating 
with a series slimline ballast. One lamp has burned temperature of AVA harm the TW 


job—replacea defective lampin alighting fixture equipped 


out causing the other to burn dimly or go out completely. vhen in the same conduit? For ea 

ample, is it permissible to put 

three No. 2 TW pulling 76A and 

Either way, you lose time and money from his confusion. three No. 2 AVA pulling 108A in 
9-in. conduit ?—G.F. 


But which is the defective lamp—shall he guess or test. 


With Westinghouse slimline lead-lag ballasts, when 


one lamp burns out the other lamp is not affected. Your One factor to be considered 
‘ vith such a combination of 
rs is the fact that TW in- 
primarily designed for 


maintenance man knows at a glance which lamp to re- 
place. He can perform his job quickly and efficiently 
without throwing out good lamps. e in wet locations while AVA in- 

lation is limited to dry locations. 
TW insulation may also be used i 
lead-lag ballasts. The exclusive UI design means cooler, i dry location. I assume, with the 


| | 
le in question, that the loca 


And you get an extra plus with Westinghouse slimline 


quieter, and more efficient operation. For complete de- 2, var 
t a dry location 

tails about this unique ballast, see your Westinghouse m unable to find where the 

representative. Or write Westinghouse Electric Corpora- le specifically covers the ques- 

, Lichti Divisi Ed Park. Cl , LO you submit. It is my opinion 

tion, Lighting Division, Edgewater Park, Cleveland, O. however that Note 6, following 


ome Tables 1 and 2 of Chapter 10 ex- 
presses the fundamental involved. 


W, 7 CH WESTINGHOUSE! It reads as follows: 
. “Ultimate Insulation Tempera- 


WHERE B14 THINGS ARE HAPPENING TODAY! ture. In no case shall conductors 


’ 
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insert nail stud 


The ALL-NEW Velocity-Power Stud Hammer 


brings NEW Economy and Safety to Fastening Jobs 


Here it is 


a completely new idea for fastening 
Nail studs are pushed through metal or wood into 
concrete . not shot in. Result: elimination of the 
hazard of ricochets 

[his maximum-safety tool uses low-cost, conven- 
tionally shaped nail studs—needs only one type and 
load of cartridge for all applications 

Power adjustment ring at end of barrel assures 
uniform penetration of nail stud, so there’s never 
any accidental piercing completely through the work 
ing surface 

Double-action firing sequence prevents accidental 
discharge. Fires only when firing pin is placed in 
firing position. Alignment of two red dots on barrel 
housing indicates firing position 

Easy breech loading . . . automatic cartridge ejec 
tion .. . no barrels to manipulate . . . all make for 
last, easy Operation, saving time and money 

[he Stud Hammer comes in a convenient carrying 


case and has ample room for a supply of nail studs 
and cartridges. Three spall shields are available for 
use with the tool: a round flat dise for open work; 
a long narrow one for work in close quarters; and a 
channel-shaped one for use in anchoring two-by-four 
lumber. Choice of three nail stud sizes: 14", 134” 
and 234” long. 

You'll be taking an important step toward greater 
safety and economy in your fastening operations 
when you use the new Velocity-Power Stud Hammer. 
Write us for further information. 


No drilling, no plugging 

anchoring necessary with the 
new Velocity-Power Stud 
Hammer. Fastens wood or 


steel to concrete in second 


VELOCITY POWER TOOL COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pennsyivania 
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vere TRA tremens rerrme sonore 


to simplify cable 


splices and terminations 


... with kits and fittings 


from 


@ Here's new, fast help in figuring and ordering cable 
plicing and terminating needs! This new, 52-page PLM 
Catalog 301 lists and illustrates PLM unit package kits 
ind fittings in hundreds of standard sizes and ratings, 
through 23 kv 


pec il re quirements 


simplifies ordering and specifying 
Whether your needs are for stand 
ird or special armored cable fittings ?, 3 or 4-way 
plices in or to armored cable, non-metallic sheathed 
cable or lead-covered cable, you'll find answers, fast, 
in PLM products. Write for PLM Catalog 301 today, 


isk for quotations 


PLM Splicing and Terminating 
Kits eliminate need for time-con 
suming planning and ordering 

provide everything needed 
in one package, for correctly 


designed splice of termination 


PLM PRODUCTS, INC. + 3875 West 150th Street « Cleveland 11 


WIRE AND CABLE FITTINGS AND ACCESSORIES 


Ohio 
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be associated together in such a 
way with respect to the kind of 
circuit, the wiring method em- 
ployed, or the number of conduc- 
tors, that the limiting temperature 
of the conductors will be exceeded.” 

Since the maximum operating 
temperature of TW insulation is 
140 F and AVA insulation is 230 
F, it appears obvious when such 
conductors carry 80% of their full 
rating, 76 and 108 amps respe 
tively, the conductors will reach 
their limiting temperatures whe! 
operating in an ambient tempera 
ture of 86 F. Under such cond! 
tions of operation the insulation of 
the TW conductors would be dam 
aged even though they carried no 
current at all. A TW conductor ex 
posed to an ambient temperature 
of 140 F is not permitted to can 
“any current 

In view of the foregoing opinion 
| do not believe that the Code eve) 
intended to recognize both TW and 
AVA insulated conductors, 


to thei 


loaded 
rated capacities in the 
same conduit. If however such a 
combination is desired, I believe 
that the expressed b 
Note 6 would be satisfied if the 
urrent in the No. 2 AVA insulated 
conductor was limited to that 
recognized for the No. 2 TW con 
ductor, which in this case would be 
76 amps. Such a limitation would 
eliminate the advantage of addi 
tional carrying capacity incident 
to the use of AVA insulation. A 
possible application however might 


objective 


occur when such conductors are run 
resistance element and 


B.A.MeD 


netween 


controllers 


Neutral Currents 


The neutral mire cannot ove 

© © ignored in a conduit espe- 
cially when there is a mixed load 
carry ecurrent and 


u h ich limits the 
percent of free area for heat dis 


hecause it does 
Ott upre . space, 
tpation of all conductors, Will you 


E.B.L 


ple sé ‘ rplain 


A. 


aS you say, 


Insofar as the Code is con 
cerned, a neutral conductor, 
occupies space In a 
conduit and it must be 
vhen determining the size of the 
onduit. Note 5 following Tables 
1 and 2 of Chapter 10 definitely 
advises that a neutral conducto1 


CO inted 


vhich only carries the unbalanced 


irrent from other conductors 

shall not be counted in determining 
current-carrying capacities as pre 
vided for in Note 4. One exception 


this rule concerns electric di 
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A Drafting Room Needs the Best Light It Can Get 
... lt Gets It Here with Lighting by LITECONTROL! 


keson Engineering 


Massachusetts 


Intensity 
after in merc tluminate 
want th 
the 
assuring laces in any inte 
trim appear nati f intensity all of rixvune 


' | 
tallation and main control, We have 


INTEN 


} j } fle 


tenance , } n he i1us¢ these are which will Oo the 


tandard fixtut they will meet the 


iny firm of « 


lighting at mode! YO 
fs 


Louvers ate hing “ TLDTTPEBCONTIROIL C*V,ater0es 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 16 Pleasant Street, Watertown 72, Ma 


SINEERS@ ANE MANUFACT c ‘ {TING ) JTEO ONLY THROUGH accret 
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VAP-OIL-TITE 
CONNECTORS 


For Liquid-Tight 
Flexible Metal Conduit 


The only completely 
REUSABLE 
connector! 


PROVIDES PERMANENT 
WIRING 
PROTECTION 


@ Easy-to-apply ... Ideal-Simplet 
Vap-Oil-Tite Connectors adjust 
quickly to conduit size variations. 
They positively seal out vapor, oil, 
water or dust. Grounding bushing 
assures positive ground . . . flange 
covers raw ends of conduit. . . and 
you can actually see that the bush- 
ing seats all the way! 


Exposed parts all non-corrosive 
metal, Vap-Oil-Tite Connectors 
have positive ground, tapered 
threads, and tremendous gripping 
power through serrations on split 
ring. Underwriters’ Laboratories, 
Inc. approved with 200 Ib. pull test. 
Fit both EF and UA conduit. Write 
for further details and prices. 


IDEAL-SIMPLET FITTINGS, INC. 
A Subsidiary of ideal industries, inc. 


1041 Park Avenue © Sycamore, Wlinois 
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3-9,4-WiRE 120/208 WYE CIRCUIT LOADING 
20 Amp 
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20 Amp 
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20 Amp 
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Ballost Lood- } 


20 Amp [ 





charge lamp ballast loading. The 
1956 Code under Section 2203-g¢ 
will be amended to read as follows: 
“In a feeder whose load consists of 
50% or more of electric discharge 
lamp ballasts, there shall be no re- 
duction in size of the neutral con- 
ductor below the size of the phase 
conductors.” This amendment was 
prompted by the fact that fluores- 
cent ballast loads connected be- 
tween the phases and ground of a 
4-wire, 3-phase wye produced neu- 
tral currents approximating the 
phase currents due to third har- 
monics developed by the ballasts. 
This new Code provision undoubt- 
edly will be recognized under Note 
No. 5. 

The Code with the exception 
noted does ignore the neutral con- 
ductor when determining the cur- 
rent-carrying capacity of the 
other circuit conductors in a race 
way, and I personally believe the 
reasoning is correct. Assuming 
that the power factor of the var- 
ious loads are equal, I am unable 
to visualize any combination of 
load which would result in a heat- 
ing effect equivalent to that pro- 
duced by four conductors carrying 
full rated current. 

As shown by the illustration (1) 
the neutral conductor carries zero 
current when the phases are 
equally loaded. When two phases 
are loaded (2) with no load on the 
third phase the neutral carries 20 
amps. (3) When phase A and B 
carries 20 amps and phase C car- 
ries 10 amps, the neutral carries 
10 amps and this value will increase 
or decrease in proportion to the 
amount of current in the C phase. 
When ballast loads are involved (4) 
the neutral will carry about the 
same average current in the phase 
wires, 


If however one phase operates 
at a poor power factor, say 30 de- 
grees out of phase, and the other 
phases operate at unity power fac- 
tor, we could obtain a condition 
where the neutral conductor would 
carry current approximately 1.41% 
of that in the phase conductor. 

B.A.McD. 


Vertical Bus 


O For feeders in a _ store 
© building, we are using a 
vertical bus, extending it through 
existing floors. Will it be necessary 
for us to enclose this bus within a 


plaster or tile or steel enclosure 
from the panel on one floor to the 


panel on the next floor?—D.R. 
A No, the Code would not re- 

e quire the enclosure of the 
bus provided a bus of the non- 
ventilated type were used where 
it passes through the floor and to 
a point at least 6 ft above each 
floor level, or if a panel is to be 
supplied on each floor, the bus be- 
tween the floor level and the at- 
tachment to the panel would have 
to be of the unventilated type. Sec- 
tion 3644 of the Code covers this 
problem and the second sentence 
reads as follows: “Busways may 
extend vertically through dry 
floors if totally enclosed (unven- 
tilated) where passing through 
and for a minimum distance of 6 
ft above the floor to provide ade- 
quate protection from mechanical 
injury.” The use of the term 
“totally enclosed” simply refers to 
the enclosure for the bus itself and 
does not indicate a second enclo- 
sure about an enclosed bus is 
necessary.—G.R. 
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Curtis Color-Magic 


Curtis Lighting, Inc., 6135 W. 65th Street, Chic ago 38, 
Illinois 


Send Curtis Color-Magic Golden Aizak Edge-Glo data 


Name 


Affiliation 








rr 





look what you get with 
CURTIS EDGE-GLO 














EDGE-GLO BEAUTY, | 


touch of exclusiveness to offices, store: 


EDGE-GLO VERSATILITY, 


for f ra x large f f tt 


CURTIS LIGHTING, INCORPORATED 
6135 W. 65th St., Chicago 3 Curtis Lighting, Inc., Dept. N-4, 6135 W. 65th St,, Chicago 38, IMinois | 
in California Please send Edge-Gile information to | 
242 S. Anderson St Name - ae | 
Angeres : AMliation eee | 

. 
in Canada Address -| 


kstee City _. lone ___ State 
nt 7. Canad 


Fn ees ce ce cane? GREP GED GEED GUED GED GED GED GED GED GD ED GD 





WIRING PROMOTION 





DETROIT CONTRACTOR ADOPTS 


LBE Slogan on New Homes 


N JUNE, a new type of promo- 
tion for housing developments 
broke in the Detroit area. It 
brought together a contractor, a 
builder—and the “Live 
Better Electrically.” 

Smith Brothers Electric, Inc., 
the contractor, thus added to an 
already extensive promotional arse- 
new-home wiring. The 
firm’s main effort, started in earn- 
est in 1955, has been to sell up wir- 


slogan, 


, 
nai on 


ing with personal sales calls—an 
effort which increased, by the re 
rds, Smith Brothers Electric ave1 
age new-home wiring bill $140 last 
vCal 


Hubert 


Smith have long believed that up 


George and 


grading the wiring market is no 
ob for the contractor alone. Tie 
with programs such as Ade 
ate Wiring have been standard 
Smith: 
“We've been in the residential end 


practice Says George 

r years now it’ 30 of our 

We particularly like new 

ring nov th all the in 

wide wiring and _ electric- 

progran ind find that 
progran 


stance where 


Orveloper GEORGE 
t,t GLOVER inc. Phone Mi 


W. Haller, Detroit Edison Co 
Brothers Electric, Inc 
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George H. Glover, George Glover, Inc 


it counts for the contractor at the 
point-of-sale.” 

The Live Better Electrically pro- 
which personal 
sales calls, signboards and news- 


motion involves 
paper advertising—took root last 
February when George Smith was 
a guest of Detroit Edison Co. for 
the closed LBE telecast. He and 
his brother liked the show, and 
felt it had a place in their firm’s 
With the builder, they 
decided to use LBE material in 
sales letters and the program’s 
ymbol on signboards and in ad 


operation. 


ertising, beginning in June 

The basic sales promotion, incor 
LBE, was built 
pel onal calls on new-home buyet y» 


porating around 
roughed-in, 

Working 
vith builder George Glover, Inc., 
Smith Brothers 
imple operating plan 


before the wiring was 
ell electrical extras 


Klectric set up a 
Glover was 

pass along the names and ad 
dresses of all buyers, with the con 
tractor to contact them personally 
egarding their wiring 

The sale price of a Glover home 

the Thornwood development in 
viring allowance. 
This usually run $700, 


bude a basic 


about 


- - 


61900 
a 


Hubert Smith, Smith 


FITTINGS & 
SWITCH BOXES 


“Like money in the bank”— . 
That's what estimators think 


rear Arrolet's a ee: 
when costs. 
features you need to help 
keep installation time and 
costs under tight control: 
Here's a good example; ce 


Mey 
’ 


ARROLET 
Bevel Corner 


Switch 
BOX 


we - 
= A vara,” 
Non-Gangable 


g features of thas 
box are the self-gaugins 
notches for quick, ce 
alignment with Y2” an at 
walls. Only 2 nails nee 
1 ic securely in place 


cot, no, 160-NGER 


Outstandin 


to holc 
Has 2 cable K.O.'s 19 om 
end and one Y%”" K.O. on 
bottom. 2 CRS non metalls 

cable clamps Ay peer er 
welding g1ves BR bracket 
maximum strength. 

tails about vart- 
ous mMounung devices for od 
160-NG series given in ou 
New Product Sheet No. 2¢ 


Complete de 


For boxes, fittings and accesso- 
ries that do the job best, make 
sure to specify ‘ARROLET' in 
your next order. 


Comm FREE 


WALL CHART — Hox 
wuide for maximum 
number of conduc 
tor Quickly identi- 
fie boxes & covers 


Ack for Letest Cotaleg, Tee. Write fer Beth, Tedey! 


¢ 


ARROLET CORPORATION 


MONTGOMERY, PENNA 


Sales Representatives & *Warehouse Stocks 
BALTIMORE, MD. * CHARLOTTE, H.C, * *CHICAGO, 
SLL. * "CINCINNATI, OHIO * "DENVER, COLO, * 7 
DALLAS, TEX. * *LOS ANGELES, CALIF, * i, 


FLA. * MEW YORK, HY. * 


mass. « 


wel Sa 


Pi Be ; 
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Scott Paper Company —Everett, Washington 


Paper mills are noted for their large 
use of power. Power engineers in the 
pulp and paper business know how 
to conserve materials and still guar- 
antee long, trouble-free service. They 


can't afford a power breakdown. 


More and more consulting engineers 


are specifying Cope Cable Trough Tommy Cope says: "Keep 
your voltage high with 
to support power and control cables. Cope. You'll keep your 


Specify Cope on your next job. costs low. 


Our engineers are ready to work with you. Write us today for full details on 
Cope Cable Supporting Systems. 


L.J.§ COPH,INC. 


Aig | 
ay 


CABLE SUPPORTING TROUGH WITH BARRIER 
RISER ELBOW 


| 


which is above the normal allow- 
ance for houses in this builder’s 
$30-35,000 class. Glover agreed 
that the contractor was to work 
with this allowance, and that he 
would leave any additional electri- 
cal sales strictly to Smith Brothers 
Electric. 

Once Hubert Smith is notified 
by Glover of a sale, he takes over. 
A form letter is sent to the buyer 
asking if he would like an appoint- 
ment with the contractor to select 
switch and outlet locations. The 
major part of the letter, however, 
suggests additional items (such as 
dimmers, fire alarms, intercoms 
and garden lighting) which the 
owner might desire “in this day of 
electrical living.” The recipient is 
urged to ask for more information 
on these items by checking an en 
closed card; he then returns it, 
with his appointment request, to 
Smith Brothers Electric. 

Hubert Smith has handled most 
of the appointments with buyers 
He plans on about three hours per 
call, making his specific time of 
appointment by telephone or letter 
Discussion at first, he says, usually 
centers around the placement of 
outlets, and then on lighting fix 
tures 

“It varies as to what come 
next,” Hubert Smith adds. “The 
customer often has something 
specific in mind; then I try to 
bring up other items. On costs, re- 
actions are unpredictable. But cer 
tainly there’s less resistance to 
added electrical items now than 
there was just a few years ago.” 

On the 175-home Thornwood 
project, he figures that the basi 
$700 wiring allowance is being 
upped to “near $1,000” by lighting 
fixtures and electrical extras. If 
this pace continues through the 
end of 1956, the contractor will 
have broken its record 1955 in- 
crease on billings for new-home 
wiring. 

Billing on the average wiring 
job has jumped steeply since 1948. 
In 1948, Smith Brothers Electric 
records show that the average job 
sold for $135; the average today 
is $385 per home—and a good part 
of the credit belongs to the con- 
tractor for consistent up-selling. 

Says George Smith: “We like 
the residential field, and think that 
there’s opportunities in it for lots 
of contractors. Now that the na- 
tional programs are rolling, there 
will be even more opportunities.” 
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The Reader Ie Boge 


or... How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 


Audit Bureau of Circulations 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con- 
duct for its publisher members 


YOU'RE THE BOSS when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you 


the watchdog of the publishing industry. 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazines 

and of the subscribers’ jobs, functions, and loca- 
tions. These audits help editors to tailor the contents 
of their magazine to your specific job interests. 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga- 
zines, for this mark is your assurance that you are 
getting a publication tailored to your needs. McGraw- 
Hill has been a charter member of ABC and has sup 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for the 
high standard of business magazine publishing today. 


McGRAW-HILL MAGAZINES 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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In The News 





Acute Problems Beset Contractors 
Amid Unprecedented Prosperity 


Labor scarcity, management short-comings, unstable bidding, trade 
problems plague NECA contractors as prosperity and industry promo- 
tion reach unprecedented heights. 


The Need—Who Will Fill It?” 
vas the question put to the mem 
be of the National Electrical 
Contractors Association at their 
55th anniversary convention held 
September 26-29. More than 2,000 
members and guests attended the 
convention and National Electrical 
Exposition held in the Civie Audi 
torium in San Francis 

“What is this need?” President 
Oliver F. Burnett asked. “In the 
next 10 year ve are going to need 
15 million new homes in this coun 
try. And if you are building a 
million a year, in ten years you 
don’t have 15 million. But every 
time you open up a new subdivi 
ion, people move into it faster 
than you can get them built. What 


happens ther People have to have 
ome place to go to buy their gro 

eries, food, drugs et So the 
needs of commercial establishments 
ire always great. We need school 

Even with the tremendous school 
building we have had in the past 


few years we are nowhere near up 
to the requirements for educa- 
tional facilitic 

“Our economy has become 80 
lynamic that out ndustries are 


hard put to keep up with the de 
sires and needs of the people with 
respect to the goods they want to 
buy. No one,” Mr. Burnett said, 
“has been able to predict the in- 
dustrial construction of this coun 
try accurately in the last five years. 
It has gone beyond everyone's ex 
pectation. Then you add to that the 
public works required, the utility 
expansion, It is now planned to 
double the present capacity for 
generating electricity in the next 
ten years 


254 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 





SENATOR W. F. KNOWLAND addressed 
the NECA convention and _ discussed 
America Foreign Policy He is showr 
here witt t l Buttner, Scott-Buttner 
Electric Ce Ine Oakland. Calif 


“When you add it all up, the ele 
trical contracting business each 
year for the next ten years is going 
to exceed by about 20% in value 
the highest construction period we 
have ever known 
“The need is there,” Mr. Burnett 
continued. “To satisfy that need, it 
must be sold. I feel that we need 
to increase our perspective of what 
we exist for if we are going to be 
able to do this job. It is a tre- 
mendous undertaking.” 


Manpower Shortage 


“T have heard a lot of people dis 
cuss the manpower shortage,” Mr 
Burnett continued, “and everyone 
seems to think that the national 
association should do something 


about it. We do business princi 
pally with the IBEW and, incident 
ally, I believe it is every man’s 
right to do business the way he 
wants to; whether he wants to d 
business as a union contractor o 
not, that is his right. 

“I also believe that it is every 
man’s right, every employee’s right 
to belong to a union or not as he 
sees fit. Though it is every man’s 
right, we must recognize the fact 
that with the IBEW we } 
the job, principally. 

“The man who does the utility 
work and does the industrial work 
and the commercial work needs to 
have the residential work of this 
country organized. It is to his ad 
vantage. If he doesn’t do it, he 
should see that someone does it, 
because we have this responsibility 
for the guarantee of the electrica! 
wiring contract which we have as 
sumed in this country, and we 
should assume it in all areas. Some 
one else will do it if we don’t. And 
we are creating new groups of com 
petitors that do not think the way 


we do 


ave done 


“Your national office can do a 
great deal with the manpower 
shortage. They have done a fine 
job in laying the ground work, yet 
the major part of that job must be 
done at the local level. Good Jabor 
relations come only from hard 
work on the part of many indivi 
duals at the local level,” Mr. Bur 
nett said. 


Below Cost Bidding 


“As to the low-cost bidding prob- 
lem, it seems to be paradoxical 
that in the time of our greatest 
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BENDING LOAD TEST SHOWS STRENGTH AND GRIP 
of National Electric E. M.T. Fittings 


Two ler gtn vere joined 
with an NI 


was a screwdriver) and cinder blocks weigh 


s (all that was needed 
ing 54 lbs. were pended from the joint 
The entire assembly was then rolled along 
the supports with no effect on the coupling’s 
efficiency a convincing demonstration of 
the strength of the NE fittings. Especially 
since the Underwriters require only a thirty 
pound weight for this test 

National Electric E.M.T. connectors and 
couplings are safe and strong because of the 
sturdy one-piece pressed steel body and 
outstanding holding action of the patented 


NE embedding screw. The contact of the 
crew in the tubing wall constitutes a safe 
permanent ground. All fittings are galvan 
ized for full protection against corrosion 

National Electric E.M.T. connectors and 
couplings are the easy way to assure a vibration resistance of National Elec 
tric Fittings are obtained when the tip 


The outstanding holding action and 


quality, uniform installation. Try them 
they're sold by the leading electrical dis 
tributors everywhere. 


of the patented screw is driven home 
and embedded in the tubing wall 


Parent No. 2,455,180 


National Electric Products 


PITTSBURGH, PA. 
3 Plants « 10 Warehouses « 36 Sales Offices 


NATIONAL 








BUSY PARTICIPANTS at the 


Alexander, inc 


Washington, D. C 
of NECA, and D. B 
Ala Messr McChesney 


Chicag president 
Birmingham 


associatior 


contractor still 
bids of 


cost or 


prosperity, 
putting in com- 
monly call below cost, and 
even contributing to our costs our 
help them build 


are 


what we 


own money to 
their buildings 

“Managements generally are be- 
ginning to recognize that a man 
who does not make a profit is not 
of very much use to anybody. We 
need a new approach, new think- 
ing. Some of the old fashioned 
ideas and attitudes have to go. You 
fellows have to want to lick that 
problem. Everyone of has to 
help. It can be tomorrow 
morning if every man will say that 
henceforth, I will never put a price 
in on a job that does 
a net profit,” Mr 
cluded 


you 
solved 


not contain 


Burnett con- 


Committee Reports 


An intensive drive to secure en 
actment of fair bidding legislation, 
an expanded apprenticeship and 
training program to meet the man- 
power shortage, and continued em 
phasis on management training 
and market development were rec- 
ommended as basic 1957 programs 
for the contracting in- 
dustry by standing committee 
of NECA 

The report 
Governmental Affairs 
A. B. Weinfeld, 


chairman; 


electrical 


the 


those of the 

Committee, 
Columbus, Ohio, 
Business Development 
Committee, Arthur K Bertke, 
Cincinnati, Ohio, chairman; Re 
search Committee, Charles P. Bobe, 
St. Mo., chairman; 
and Standards Committee, William 
H. Biester, Philadelphia, Pa., 
chairman; Line Construction Com 
mittee, C. W. Moseley, Charlotte, 
N. C., chairman; Labor Relations, 
Oliver F. Burnett, Chicago, chair- 


were 


Louis, Codes 


256 


NECA Convention 
4 Oliver f 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


were R. W. McChesney, Harry 
Burnett, Kelso-Burnett Electric Co., 
Clayton Electric Constructors, Inc., 


are past-presidents of the 


man of the Executive Committee, 
who also reported on the Council 
on Industrial Relations; National 
Joint Apprenticeship and Training 
Committee, Fred J. Oertli, St. 
Louis, Mo., co-chairman; and a re- 
port on the National Employees 
Benefit Board by Paul M. Geary, 
Washington, co-chairman. Mr. 
Geary and Clint J. Harder sub- 
mitted staff officer reports which 
showed the Association now has a 
membership of 3,622. Its financial 
position was reported a 
satisfactory. 

The Governmental 
mittee reported that the Federal 
Construction Contract Act failed 
by a narrow margin of final enact- 
ment by the last Congress. It was 
the unanimous recommendation of 
the Committee that NECA con- 
tinue through the Council of Me- 
chanical Specialty Contracting In- 
dustries to press for enactment by 
the 85th Congress of this measure 
or one of a very similar nature. 

The Committee noted a growth 
trend toward arbitrary discrimina- 
tion by government officers against 
small business subcontractors. A 
study of this situation is being 
made. The committee also reported 
that it was following closely the 
FHA study of the problem of 
“rapidly items, such as 
electrical appliances, in connection 
with federal guaranteed mortgages. 


very 


Affairs Com- 


wasting” 


Business Development 


The Business Development Com- 
mittee reported that 1956 “can best 
be characterized as the year in 
which the NECA program became 
an inter-industry activity.” The 
Committee recommended continu- 
ation of a modest advertising pro- 
gram in the national news maga- 


zines and in specific industry and 
trade publications and stepped-up 
market research and inter-indus- 
try relations. 

The Research Committee _re- 
ported that the Home Moderniza- 
tion Section of the Sales Training 
Course has been developed in co- 
operation with the EEI. It is pro- 
posed to publish this, together with 
a commercial and industrial mod- 
ernization sales training course, as 
two separate sales training courses. 

The Codes and Standards Com- 
mittee reported that the 1956 edi- 
tion of the National Electrica) 
Code is being printed and copies 
should be available for this 
guide to be operative about Jan- 
uary 1, 1957. The Committee urged 
that electrical qualification stand- 
ards and compensation be raised. 

The Line Construction Com- 
mittee reported excellent progress 
in the program to organize line 
construction contractors into re- 
gional chapters of NECA. The 
report outlined this plan of organ- 
ization, noting that charters al- 
ready had been issued to five Line 
Construction chapters of NECA, 
and that a manager of the Line 
Construction Department had been 
employed to coordinate and direct 
this activity. 

The report on Labor Relations 
noted that the basic principle of 
the Association’s labor relations 
service is that of cooperation by 
labor and management with a high 
regard for each other’s rights and 
for their mutual obligations to the 
public. 

“We must recognize the fact 
that there is no legitimate place in 
this industry for either a so-called 
closed chapter or a closed union,” 
the report stated, adding that the 
manpower problem “requires 
continuous training of a force of 
new workers and of ever expand- 
ing training of those skilled work- 
ers already in the industry. It 
requires continuous attention, im- 
aginative planning, and devotion to 
a mass of detail to carry on an ade- 
quate apprenticeship and training 
program.” 

The Council on Industrial Rela- 
tions reported that in the past year 
it had heard and decided 53 cases, 
any one of which might have re- 
sulted in a serious strike. It called 
on the industry to bargain in good 
faith locally and explained some 
of its policies, including those on 
the Council clause and retroactive 
pay. 

The National Joint Apprentice- 
ship and Training Committee 
report noted that though the indus- 
try’s apprenticeship program is 


soon 
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ANNOUNCING... 
Completely new, highly versatile 
Delta-Star Control Switches 


or fe . 
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Control Switch above. Three of many = 
types available shown at left. 





new compactness—new simplicity — 
Many types available new ruggedness—new interrupting capacity 
. . Look, inspect and double-check — you'll see why Delta-Star’s new 
including shine Control Switches offer new features that mean vastly improved 
Circuit Breaker Control efficiency, economy and service 
1. Versatile — available for many uses; switches are rated 20 amps. 
continuous rating with 250 amp. short-time (3-second) rating 
General Control 2. Compact 


Motor Control 


only 3’. in. high by 3's in. wide; new design permits 


Stal tn Antasiie easy wiring and quick inspection 


Selector . Rugged and long-lasting — combining heavy duty parts with 
customary Delta-Star quality construction. 


Ammeter Switches . High interrupting capacity —large terminal clearances and 


Voltmeter Switches complete baffling between sections. At 250 volts a.c. on inductive 
circuits, single break contacts are rated 25 amperes, double 


Power Factor Meter break contacts 75 amperes 


Wattmeter Now Delta-Star offers premium control switches at regular prices. 
Check them without delay—write or ask for Type M-2 Control 
Frequency Meter Switch Price List 72-D4 


Regular Transfer 


[- DELTA-STAR ELECTRIC DIVISION 
Temperature Meter HKD 





H. K. PORTER COMPANY, INC. 
asap a 2437 Fulton Street - Chicago 12, Illinois 
District Offices in Principal Cities 


Synchroscope 
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La (robe 
Electrical 
Products 


Adjustable Floor Boxes 
are Fireproof 


All adjustable floor boxes are 
equipped with an insulated 14 
strand copper wire which provides 
a positive electrical bond between 
exposed flush parts and conduit 
system, conforming to Underwriters 
specifications. 
Once installed, wire cannot come in 
contact with exposed receptacle 
terminal screws inside box. 
Adjustable 
Floor Box 


Designed for tele 
phone outlet or where 
permanent connec 


tions are made, or as 


a junction box 


Non-Adjustable 
Watertight 
Floor Box 


Unique, practical design 
cuts installation time; 
makes safer job and 
leaves more wire space 
inside box. Cover Plate 


i diameter. 


‘Latrobe’ 
Pipe or 
Conduit 


Clamp 


This new malleable iron clamp with a double 
safety bite of case hardened tool steel is cad- 
mium plated to prevent rust 
Two models-—Right Angle and Parallel support 
Each in 10 sizes to handle pipe or conduit Ya" 
thru 4 
Latrobe Products 
Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes Cover Plates 
Junction Boxes Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports . Fish Wire 
Staple and Cable Clips 


Write for new catalog 


Sales Representatives in all principal cities. 


Pullman 


Manuractuting Oo. 


erree® ™ err 


LATHORE. PA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


regarded as a mode) in the construc- 
tion industry, it is not sufficient to 
meet today’s demands for skilled 
manpower. In the year ended 
August, 1956, the 1,949 electrical 
journeymen who came into the in- 
dustry were from 120 wage areas 
which have active Joint Appren- 
ticeship Committees. There are 
approximately 500 wage areas in 
the country. 

The National Employees Benefit 
Board reported that collections of 
the 1% assessment on labor pay 
rolls to support the industry’s pen- 
sion plan continue to increase and 
that as of July 31, 1956, there were 
11,336 contractors making these 
payments, 132,516 em 
ployees. 


covering 


Maintenance of Automatic Controls 


“The AFL-CIO Merger” was the 
topic assigned to Joseph OD. 
Keenan, International Secretary, 
IBEW, Washington, D. C. Before 
discussing the merger, he pointed 
ut that automation and the in- 
importance of electronic 
controls and computers have 
opened up a new era of operation 
for electrical contractors and par- 
ticularly the maintenance of these 
control systems and computers. 
“There is a definite need for electri- 
cal contractors who can take this 
maintenance work under contract 
for one or more plants,” he said. 

“The stumbling block to the elec- 
tric industry’s ability to meet the 
new demand in industrial construc- 
tion and electronic maintenance, 
will be the lack of engineers 
and adequately-trained craftsmen 
There will be a need for construc- 
tion electricians who have a general 
working knowledge of the elec 
tronic computer, which is the heart 
of any automation process. In the 
field of apprenticeship and train 
ing,” he advised, “our industry is 
going to be faced with challenges 
that have to be met, not only in 
the future but right now. The im- 
pact of automation and atomic 
energy is resulting in a greater de- 
mand for more skilled men with a 
higher degree of skill than ever 
required before. At the 
time the construction industry is 
adding only 15 new craftsmen for 
every 17 they lose yearly. Not 
only is it failing to meet today’s 
needs, but it is failing to keep 
abreast of rapid changes in new 
industries, new materials, new 
methods and new techniques. 

“There is also the imperative 
problem of retraining journey- 
men,” Mr. Keenan said, “so they 
can meet the new skill demands 


reased 


present 


and adjustments required in to- 
day’s automatic industries where 
electronics will play so large a part. 

“What is happening to residen- 
tial building? Home building has 
dropped off 20% since last year. 
There are several reasons why this 
has happened. The tight money 
market is the biggest contributing 
factor. We should be concerned 
about this,’”’ Mr. Keenan said, “be- 
cause the first sign of trouble in 
the construction industry always 
shows up in the residential field 
This segment of the industry is 
beginning to crack now. Let’s keep 
in mind the fact that the modern 
home of today uses as much energy 
as a small factory or commercial 
building did a few years ago. It 
is not a market to ignore. 

“NECA contractors have ignored 
residential work for the most 
part,” he said. “A recent question- 
naire sent out to electrical con- 
tractors on the East Coast 
regarding home modernization 
work revealed that all of those who 
answered were non-union contrac 
tors. Selective bidding practices, 
that is, refusal to bid on residen 
tial wiring, has done more to de- 
velop non-union competitors than 
anything else. 

“Tt is in the residential field that 
the small, non-union contractor 
gets his start. If he can make good 
here,” Mr. Keenan continued, “his 
next step will be to compete with 
you people on larger jobs. Home 
modernization programs must be 
developed and guided by local 
inions and local NECA chapters 
If we cannot control such a pro- 
yram, many evils will develop. 

“What has happened in the area 
of jurisdictional disputes over con 
struction work in industrial 
plants? The principles incorpor 
ated in the merger agreement 
guarantee that each affiliate will 
retain the status, jurisdiction and 
bargaining relationship it had be 
fore the merger. This is a funda- 
meutal basis of the merger, and 
no charter or officer of affiliation 
granted by the AFL-CIO will! be 
changed,” said Mr. Keenan 


Public Relations 


The story of public relatiens was 
presented by a panel discussion 
entitled “Does Your Public Like 
You?”. George B. Roscoe, NECA 
public relations director was the 
discussion leader and participating 
in the program were Whitworth 
Ferguson, Ferguson Electric Con- 
struction Co., Buffalo, N. Y.; B. P. 
Water, White Electrical Construc- 
tion Co., Columbus, Ga.; J. D. 
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& Hawley, Inc 
Sacramento, Calif.; Davis H. El- 
ot, Davis Elliot Co., Ine., 
Roanoke, Va.; and Donald Larson, 
manager, Rocky Mountain Chap 
er, NECA, Denver, Colo 


Industry Promotion 


The Industry Goes to Market’ 
‘ ion was conducted by P. How- 
rd Farley, director, NECA Mar 
keting Service, Washington, D. C 
The various industry promotion 
programs were described and illus 
trated by slides. John S. C. Ross, 
manager, Residential Sales, Pacifi 
Gas & Electric Co., San Francisco 
yvvered Housepower; R. E. Ing 
mire, manager, Inter-Industry Ac 
tivities, New York City, outlined 
program of Live Better Elec 
1957 Plans; John F. 
manager, National Ade 
Wiring Bureau, New York 
City, showed the material pre 
pared by the Bureau and discussed 
the promotion for commercial 
ales A. E. Bertke, chairman, 
NECA Business Development 
Committee, Cincinnati, Ohio, gave 
a report on the progress made in 5 e 
oes omens." You'll Find More True Econom 
Electric Co., Jackson, Miss., dis- y 


issed the marketing plans for 


iii W. Hooper, executive in Lighting Units by STEBER 


director, National Association of 
Electrical Distributors, New York 
City, presented a challenging re Lifetime cast aluminum Steberlites give you economy—economy in 
port on wholesaler-contractor rela 
tions in “As We See the Industry.’ : ; 
“The one missing element is an lighting efficiency. 
aggressive organization at the 
working level to do an industry job 
That,” he said, “is the challenge fac- 
ing contractors and wholesalers in be used as single units or in multi-lamp clusters. Weatherproof 
the electrical industry today 
“This industry is spending about ‘ 
$10 million to motivate people to assure complete weather protection. A wide variety of Steber fittings 


P quicker, easier installation, lower maintenance costs and in overall 


Steberlites will solve most every lighting problem easily and effec- 


tively, They mount quickly to poles, outlet boxes and walls and can 


articulated joints allow universal aiming. Silicone lamp gaskets 


; 


et interested in the housepowe1 lets you tailor-make lighting units to any special requirement. 

their homes, so that they will 
have sufficient service and wiring 
to live better electrically and floodlamps. S-400 shown above 


Steberlites accept PAR-38 and R40 medium or mogul base spot 


“Unless ve—contractors and uses the 300 watt, 80,000 candle- a $a 
holesalers—recognize the chal- - 

lenge here,” Mr. Hooper said, “we . 

may wind up in the unhappy posi- are available for special effects. Catalog CIC: 

tion Of being responsible for the Write for Steberlite literature 

electrical industry falling into one : : upon request 
f the oldest merchandising traps now. See why versatile Steber units 


power PAR-56 lamp. Color lenses New Condensed 


available 


the advertising of a product o1 can serve you best. 
ervice that isn’t readily available. 
We should not confuse the picture 


by indicating so little understand , 
ny and recognition of our own Lighting Unite STEBER for Every Weed 


respective responsibilities in the 








} 


electrical trade channel. STEBER MANUFACTURING CO. « Dept. 98, Broadview, Illinois 


“How far are we going to get 
inless there is a professional or STEBER MANUFACTURING CU. OF CALIFORNIA STEBER-WOODHOUSF, LTD. 
yanization actively interested in 242 Se. Anderson $t., Los Angeles 33, Calif. 33 Ingram Drive, Torente, Caneda 


the program, so that the goods are SOLD THROUGH LEADING DISTRIBUTORS 
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/ vO" + Aluminum ) 


GENERAL PURPOSE 
wooD 
WOOD ANCHORS 


EASIEST OF ALL WOOD SCREW 
ANCHORS TO INSTALI Takes screw 
sizes #4 to #9 


FOR USE IN BRICK, CEMENT, CON 
CRETE, TILE, WALLBOARD, WOOD, 
METAL, ETC. 


FOR PERMANENT RUST 
PROOF INSTALLATION 


These ANCHORS are ideal for mount- 
ing such articles as FIXTURES and 
General Equipment around the Office, 
Factory, and Home 


LiL 


V/10 


INSTALLATION OF 
U.S.E. GENERAL PURPOSE 
ANCHOR IS EASY 


Drill hole, as recommended in wall 
where fixture is to be mounted 

Insert anchor in hole, and place fixture, 
insert screw and tighten 

The tough plastic anchor expands under 
pressure when screw is tightened, making 
a secure installation 





SOLD ONLY THROUGH 
RECOGNIZED DISTRIBUTORS 


U. S. EXPANSION BOLT CO. 
YORK, PA. DEPT. EC-11 





sold and installed properly,” asked 
Mr. Hooper. 

“Why are the distributors a part 
of it? If production and promo- 
tion are going to have results, it 
is going to need a professional job 
of wholesale distribution. 

“If the contractor is going to be 
able to accomplish his part of this 
program he must have some of the 
following services readily available 
to him at a reasonable cost. There 
must be a warehousing job done. 
The contractor may or may not 
undertake to do an all-out selling 
job. In the event that he does—as 
he should—he is going to require 
some sales counsel from a central, 
local source. In some _ instances 
technical information will be 
needed. Certainly he is going to 
require some reasonable extension 
of credit in handling this work. He 
is going to want a local organiza- 
tion available to him for handling 
claims, credits, shortages, for fol- 
lowing up on orders for special 
materials, and for delivering those 
materials promptly to the job. 
That’s the distributor’s part,” said 
Mr. Hooper. 

“The time has come when we 
must cease stumbling over each 
other and learn to work together 
for the good of the industry. Let’s 
stop fighting the problems and in- 
stead take steps to correct them,” 
he urged. One of the first steps to 
be taken in a positive approach is 
to recognize that each branch of 
this industry is necessary to the 
total effort. 

“The wholesaler 
us because he 


remains with 
performs a vitally 
necessary service—the service of 
collecting, storing and distribut- 
ing goods with the least possible 
waste of time, space and man- 
power. Thus, as long—and only as 
long—as the wholesaler is able and 
willing to perform functions— 
functions that cannot be elimi- 
nated—more efficiently and more 
economically—he cannot be re- 
placed,” Mr. Hooper concluded. 


Amendments and Resolution 


A constitutional amendment au- 
thorizing the Association to estab- 
lish Branches as well as to charter 
Chapters, was postponed for an- 
other year to allow the committee 
and membership to study it 
further. 

Resolutions passed called for: 

NECA headquarters and IBEW 
to help contractors meet public 
needs with special reference to 
modernization work and the supply 
of skilled labor. 

Suppliers to discontinue materia! 


take-off from plans and confine 
quotation to specific materials as 
requested. 

Enlisting cooperation of other 
trades and AFL-CIO to eliminate 
work stoppages in jurisdictional 
disputes. 

Corrective legislative action on 
retained percentages and contrac- 
tor payments. 


Western Inspectors 
Preview Code Changes 


A preview of significant changes 
appearing in the 1956 National 
Electrical Code, a review of electri- 
cal industry national promotional 
and advertising campaign geared to 
better electrical living and an ex- 
change of field problems and ex- 
periences highlighted the 52nd an- 
nual conference of the Western 
Section, International Association 
of Electrica] Inspectors. More than 
450 members and guests journeyed 
to St. Louis, Mo., for the 3-day 
meeting. 

In his opening address, Western 
Section president Glenn Rowell, 
Minneapolis, pictured the electrical 
inspector as the Keystone of the 
Electrical Industry. But, he must 
truly serve the people and not 
himself or some segment of the 
industry. Rowell defined a good 
electrical inspector as one who is 
neither a policeman nor an umpire, 
but is instead a diplomatic edu- 
cator and salesman—in fact, the 
best ambassador the electrical in- 
dustry has with the buying public. 
Questionable provisions in local 
laws and ordinances which benefit 
a part of the industry are a reflec- 
tion on the whole industry, he con- 
tinued. Today, there are more 
homes than ever before with seri- 
ously dangerous electrical] installa- 


NEW PRESIDENT of the Western Section, 
IAEI, R. L. Thompson (left), Albuquerque, 
N. M., receives gavel from retiring presi- 
dent Glenn Rowell, Minneapolis, at recent 
Western Section conference in St. Louis, 
Mo. Gavel was made by R. C. Loughhead, 
Michigan Inspection Bureau, Detroit 
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tions. We must get behind any 
program which will correct these 
conditions and give the public 
everything they need to assure safe 
and adequate use of electrical 
energy at a cost within reason. 
What we need today are not “show 
installations” but more new cir- 
cuits, more outlets and larger serv- 
ices, replacement of defective and 
worn-out materials, devices and ap- 
pliances with due respect to the 
owner’s pocketbook, Rowell con- 
cluded. 

International President L. O. 
Trim, Burbank, Calif., reported a 
total IAEI membership of more 
than 9,000, including a gain of some 
3,250 during the past two years. 
More Type F (municipality) mem- 
berships were urged. In a number 
of states, inspectors are serving 
with manufacturer and utility rep- 
resentatives on special committees 
acting in an advisory capacity on 
pertinent legislation. More of this 
type of cooperative activity was 
recommended. At the conclusion con 
recommended. At the conciesion How does ONAN Emergency Electricity 
sented IAEI Honorary Life Mem- n * 9 
berships to Earl M. Nelson, Na- t t th | t il n rth fy 
tional Electrical Products Corp., pro ec IS erec ric ro er eq rnace . 
Chicago; S. R. Todd, electrical in- 
spection department, City of Chi- 
cago; and D. J. Talbot, retired 
chief electrical inspector of Chi- 
cago. 


This furnace operates at 1400° F. Inside are a series of sicel rollers 
driven by an electric motor, which turn at low speed and move pallets 
loaded with metal parts through the furnace, If these rollers should 
stop turning for as short a period as 5 minutes . . . deformation will 
occur and the rollers must be replaced, This is a very costly repair. 

Progress reports on National To guard against this loss and to keep the furnace operating, the 
Electrical Week, originated by elec- company installed an Onan 3,500-watt emergency electric plant with 
trical inspector groups, were pre- completely automatic controls. Now . . . if reguiar service is interrupted, 
the plant starts automatically and takes over the power load. It keeps 
the 34% H.P. electric motors running and supplies 1,000 watts for 
emergency lighting. 

Where an industrial process cannot be interrupted without serious 
loss . . . an Onan Emergency Electric Plant may pay its entire cost 
turers was outlined and the part several times a year. Ask your consulting engineer, or electrical con 
of the electrical inspector in spark- tractor about Onan Standby Power . . . or write us for information. 
ing local community activity in 
support of the promotion was em- 
phasized. 

A. W. Peterson, regional man- 
ager, Live Better Electrically proj- 
ect, St. Louis, outlined this unified 
electrical industry program to in- 
crease the electrical standard of 
living of the American public. 

J. R. Furber, Northern States 

Power Company, Minneapolis, gave 

an outline of the objectives and op- 

eration of the Housepower Pro- 

gram—a promotion directed pri- 

marily to the rewiring of existing 

homes. Prime goal of the program, This is one of the electric motors on the The Onan 3,500-watt emergency plant is 
. ‘ emergency power circuit. Power is transmitted installed in the plant 300 feet from the 

one phase of the Live Better Elec- through the gear reducer in the foreground furnace, Automatic start and stop control is 

trically concept, is to get at least to drive furnace rollers at very low speed located near the furnace 

20 million American homes rewired 

in the next ten years. WRITE FOR FOLDER ON EMERGENCY POWER 

An insight into the basic reasons 
for and the procedures followed in 


vonducting the fact-finding Investi- | 
paren f Conduit Fill D. Ww. ONAN oe SONS inc. 


sented by S. R. Todd, Chicago and 
M KE. Skinner, vice president, 
Union Electric Co., St. Louis. The 
support of electrical manufac- 


of was pre- 
sented informally by Karl S. 


4 


Geiges, chief engineer, Under- 2920 UNIVERSITY AVENUE S.E, MINNEAPOLIS 14, MINNESOTA 
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They Won't Come Out Because... 


TUBE-WELD 


FITTINGS’ SCREWS 


With Tube-weld’s oversized 
hardened steel set screws, you'll 
eliminate fumbling and costly 
waste of time when working 
in high or tight places 
This, plus longer length 
for easy wire-pulling, 
heavy gauge one piece 
construction that cannot 
open or spread, self- 
centering box connector 
shoulders, lustrous zinc 
finish and easy-to-locate 
packaging are just 
of Tube-weld'’s features 
Available in A”, %” and 
1” sizes. Brochure on re 
quest. ELECTRIC TUBE 
PRODUCTS, (A Subsaid- 
lary of Berger Machine 
Producta, Inc.) Plant & 
Officea: 74-16 Grand 
ive., Maspeth (N.Y.C.), 
V.Y., DEfender 5-8000. 


some 


ELECTRIC 
TUBE PRODUCTS 


74-16 Grand Avenue 
Maspeth (N.Y.C.),N.Y. 
Difender 5-8000 


CONNECT WITH FOR ECONOMY 
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writers’ Laboratories, Chicago. Th 
around two 


main points: a study of conductor 


‘ 


investigation centered 
heating when more than nine con- 
steel race- 
ways; and a pull test to determine 
what happens to 
insulation when 
wires are pulled in a 


ductors are installed in 
tors and 
than 
conduit or 


conduc 
more nine 
Results of the investiga 
tion may well lead to modifications 
in succeeding editions of the Na- 
tional Electrical Code—probably in 
the form of Interim Amendment 
to the new Code 

William Hogan, Jr., Chief Elec- 
trical Inspector of Chicago, re- 
ported on the 480-volt, 
distribution technique 
Chicago to 
existing 


raceway 


3-phase 
tried in 
capacity of 
wiring 


increase 
apartment house 
systems 

A preview of majo 
the 1956 National 
was given the 
Charles L. Smith, secretary, NFPA 
National Electrical Code Commit 
tee, and committee members. Usine 
the NEMA Analysis of Code 
Changes compiled by H. P. Mich 
followed a run 
Most of 


changes in the new 


changes in 
Electrical Code 
inspectors by 


ener, registrants 


down section by section 
the 100-odd 

Code are of an editorial nature de 
signed to clarify the intent of 
make the code 


tand 


many rules and 


*y to undel 
Business Session 


At the 
the membership approved revision 
of the Western Section By 
to conform to the [AEI By 


that Section 


annual business session 
Laws 
Laws; 
heard membership 

li! eased by ome 425 this 
' of the last day of the meet 
ing B. | Cogan, of the IAEI 
office, that in the future 
membership directorie will be 
with 


Ne VM 


repo! ted 


published every two years 


terim changes noted in the 


Three Sections are 


arranging annual meeting dates 


through 1961; 
committee of 


subtechnica! 
“om 
prob 


and a 
the correlating 
studying the 
lectri 
Western Section, [AEI offi 
elected at the closing sessior 
nelude the following President 
R L. Thompson, Albuquerque 
N. M.; first vice-president—-E. H 
Louisville Ky.; se 


Crain, Lir 


Rueppel, ond 
vice-president—L. § 
secretary-treasurer 
Charleston, W. Vit 
of the Westerr 
Committee in 
Stewart, St. Louis; 
WV. P. Hogan, Jr., Chicago; Cheste 
B. Tressel, Canton, Ohio; Lloyd W 
Roper, Council Bluffs, lowa; L. E 
Peterson, Sycamore, Ill; R Ss 
Davis, Detroit; and Rowell, 
Minneapolis. 
Representing the 


Ne Dl 
Parks, 
Members of 

Section Executive 


clude W Ie 


col I, 
H, L 


vinia 


Glenn 


Western Se 
Execu 


Todd, 


International 
5. Rk 
George C Monroe, 
Springfield, Mo.; H. | Parks, 
Charleston, W Va and R. C 
Loughead, Detroit 

The next meeting of the 
Western held in 


Chicago during September 1957 


tion on the 
tive Council are 


Chicago; 


annual 


Section will be 


H. J. Vorzimer 
Appointed Director 
Electrical Equipment 
Division BDSA 

Federal Pacific Elect) Co 
Newark, N. J., has vrant 
t Harold 


pre sident, 


pany ol! 
ul leave ot 
Vorzime: vice 


absence 


a ime the dut 
al Eq ipm 
and Defense S 


nm, Department 


FARM WIRING PROBLEMS ond how to solve them form topical discussion of these 


e'ectrical contractors (L to R) J. C 
Ww Spinabella, Mountain Grove, Mo 
Minneapolis, Minn.; and F. E 


Snyder and O. A. Solem 
E. B 
Keith, Des Moines, lowo 


Clark Lark, Mict 


Oberlander. Peoria. III 1. Je 
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HAROLD J. VORZIMER 


I career in the 
began in 1918 
a co-founder, with 
Cole Metal 
Pro t ompany, one of the 
companies that were 
formed kederal Electric Prod 
icts Comy and in 1953, Federal 
Pacific lectri Co For many 
eaded the Long Island 

vhich manufactures 

itchboards and 


electrical industry 
vhen ‘ Va 


Loul \ ole of the 


predece 


orzimer Was one 
group of 55 in 
ted by the late 
tal for a Navy 


conducted at 


Eastern Inspectors 
Analyze Code Revisions 


The 32nd 
IAEI’s Eastern Section 


annual meeting of the 
held this 
year at the Wentworth-by-the-Sea 
Hotel in Portsmouth, N. H., Octo- 
ber 15-17—-was attended and en 
thusiastically endorsed by 
100 electrical ispectors, 
tors and manufacturers 
As usual, the Code was the No 
1 topic of the meeting; 


ovel 
contrat 


being dis 
seriously and analytically 
at three Code Breakfasts and the 
major portion of five 
semblies These 


cussed 


business as 
discussions Ccov- 
range of Code 
including such topics as 
methods and 


and ervice 


ered an extensive 
sections 
wiring conductors, 

entrances, 


vercurrent protec 


feeders 
grounding and o 
tion, and controllers, 
formers and vaults 


MOOT trans 

buses and 
circuits and 
locations and 
In all of these 


branch 
switches, hazardou 
emergency ystems 


raceways, 
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reChON MOT on actrteNT 


THE MOST 
COMPLETE LINE OF 
QUALITY ELECTRICAL 

WIRING DEVICES 


WIRE ADEQUATELY AND PROFITABLY 


The “1” Line That Offers More... 


@ COMPLETENESS—-one 
shipment, one invoice, 


purchase order one 
better stock control 
saves time and reduces handling costs 

@ LOW COST—Eagle’s 4 plants basically pro 
duce all materials, keeping costs down and 
allowing you a greater profit margin 

@ EFFECTIVE MERCHANDISING—Eagle products 
are smartly packaged and clearly marked for 
easy identification and quicker handling. 


@ QUALITY—for over 35 years Eagle has been 

oe as the quality wiring device line, 

ompetitive prices. You'll eliminate service 

pa backs because of Eagle's outstanding 
record of TROUBLE FREE performance 





SWITCHES and RECEPTACLES 


No. 787 No. 736 
Toggle 
Switch 


With screws mounted on straps 


Duplex Combination Switch 


Receptacle and Receptacle 


3 WIRE “U" BLADE DEVICES 
{| unt we Ts 
lll 


r 


Parallel Ground 
Bakelite Cap 


No. 867 
Parallel Ground 
Armored Cap 





INTERCHANGE DEVICES 


Interchangeable With All Standard Lines 


oe 


No. 901 


Single Pole Switch mm Nae AS 


EAGALINE and INTERCHANGE PLATES 


No, 138 


Combination Plate 2 Device Plate 





RANGE and DRYER RECEPTACLES 


FLUSH & SURFACE TYPE 


No. 125 
Dryer 


Range Receptacle Receptacie 





EAGALOK DEVICES 


10 & 20 Amp Caps, Connectors & Receptacles 


@II® 
Vu 4 i 


No, 893 
3 Wire Connector 


No. 873 
3 Wire Cap 








lilustrated above are only a few of the Eagle line of 1400 wiring devices if you have 
not received your _ New 1957 catalog & price list send us the coupon below 


EAGLE ELECTRIC MFG. CO., Inc 
Long Island City 1, New York 


ECM-1156 


SOLD THROUGH 
WHOLESALERS ONLY 


Please send me your new 1957 catalog & price 


list 
FIRM 


ADDRESS 
JOBBERS NAME 


EAGLE ELECTRIC MANUFACTURING CO., INC. 


LONG ISLAND CITY 1 . 


Perkectiou ee) 


NEW YORK 


“aol aa 


réccideut " 
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hat are YOUR 


RECTIFIER 
REQUIREMENTS 


@ Selenium? 
e Germanium? 
@ Silicon? 


You get all these pluses when you 
use alker Rectifiers: low DC 
ripple about 4% low coat 
. long, efficient life no main- 
tenance. All Walker Rectifiers are 
designed and built to the highest 
standards, with the highest quality 
components. 
ith Walker Rectifiers you in 
atall them and forget them as far as 
maintenance or repair is concerned 
Get full details on Walker Rectifiers 
Selenium, Germanium or Silicon 
write for complete details or engi 
neering assistance 


“ee me a, 
i 


A~<0* 
w 


<_ Walker.» 


g 


THE WALKER DIVISION 


NORMA-HOFFMANN 
BEARINGS CORPORATION 


Stamford, Connecticut 
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KARL S. GEIGES, chief engineer, Under 
writers’ Laboratories, Inc., Chicago, gives 
electrical inspectors at Western Section 
|\AE! conference a brief outline of proced 
ure used in fact-finding investigation of 
conduit fill carried out in the U. L. labs 
in Chicago 


talks, new, revised or refined defini- 
tions were thoroughly examined 
for intent and purpose; the think- 
ing of Code correlating committees 
was explained and examples of ap- 
plication were related to new prod- 
ucts on the market, new methods 
of wiring, new installation tools 
and other similarly pertinent fac- 
tors. 

Armand D’Angelo, Deputy Com- 
missioner, Dept. of Water Supply, 
Gas & Electricity, City of N. Y., 
stressed the “Importance of Elec- 
trical Inspection” and stated that 
10,000 people lost their lives in 
fires during 1955 and that re- 
sultant property damage exceeded 
$885-million. Fortunately, only 
small percentages of these losses 
were directly related to electrical 
causes, yet all-too-many cases ex- 
isted where the losses were the 
result of poor wiring methods, im- 
proper grounding, inadequate in- 
sulation, overloaded circuits and 
improper methods of control. 

During the past quarter-century, 
the number of electrical appliances 
available to home-owners has 
jumped from 8 to 57, D’Angelo 
mentioned, yet wiring has not kept 
pace with this progressive record. 
Installing additional appliances 
has increased the convenience and 
comfort of modern living, he con- 
cluded, but it has also greatly in- 
creased the electrical load on old 
circuits and has multiplied the 
danger factor even in so-called 
“modern” homes that are still elec- 
trically antique. 

This trend in residential elec- 
trification received attention, like- 
wise, from Charles L. Smith, 
Sec.-Treas. IAEI; E. A. Brand, 


member of EEI’s Wiring Promo- 
tion Committee and New Business 
manager of Niagara Mohawk’s 
western division, and John W. 
Muse, New England promotional 
manager for the Federal Pacific 
Electric Co. 

The public should be educated 
as to the great possibilities of elec- 
trical living, said Smith, but it 
should also be informed of pos- 
sible dangers when modern wiring 
is not considered simultaneously. 
One step towards this educational 
objective is being taken by a NEW 
program (National Electrical 
Week, February 10-16, 1957), he 
continued; mentioning innumer- 
able ways by which all branches of 
industry are participating in this 
program at the local and national 
level. The IAEI is solidly behind 
this movement, he summarized, 
stating that the international of- 
fice is distributing a wide variety 
of promotional suggestions and 
materials to all of the association’s 
local secretaries. E. A. Brand also 
told “How To Live Better Electric- 
ally With Full Housepower”, citing 
the numerous programs that are 
being currently directed to home- 
owners, and stressing the impor- 
tance of a 100-amp _ service 
entrance or better. 

Relations between electrical con- 
tractors and inspectors was the 
subject of an interesting discus- 
sion by E. R. Cornish, Research 
Director of NECA, who stated that 
definite progress is being noted in 
the contractor’s increased accept- 
ance of responsibility for quality 
workmanship, cooperation with in- 
spectors and concern with inter- 
pretations of the national code. 


John Hager Elected President 


At the final business session, 
John W. Hager, New York City, 
was unanimously elected as presi- 
dent of the Eastern Section for the 
coming year; with E. B. Fetty, 
Washington, D. C.; Clifton Clark, 
Windsor, Conn.; H. L. Schaefer, 
Closter, N. J., and G. J. Bostley, 
Rensselaer, N. Y., serving as Ist, 
2nd, 3rd and 4th vice presidents, 
respectively. 

Those elected as members of the 
executive committee for the 
1956-57 season included B. F. 
Greene, J. D. Lynett and J. D. 
O’Connell, all from New York 
City; H. A. Brown and B. A. Mc- 
Donald from Rochester, N. Y.; A. 
Angelo from Flushing, N. Y.; C. A. 
Berlepsch, New Haven, Conn.; M. 
C. O’Rourke, Waterbury, Conn.; 
B. B. Whelan, West Roxbury, 
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WALL ond ROOF 
BRACKETS 


WIRING BOTTLENECK poster is part of . 
(PATENTS PENDING) 


safe wiring campaign being waged in Ft 


Wayne, Ind. by chief electrical inspector EASIEST TO WIRE 


A. H. Welklin (right). In addition tc 


masterminding local promotion, Welklin AND INSTALL 


is chairman of the Western Section, |AE! 


Publicity Committee ARM AND LUMINAIRE 


WIRED IN “a e : NOTE HOW WIRES 
Mass., and G. H. Shardien from ~ 5) ~\ 
Elizabeth, N. J. Those who will AOVANCE. ~ MAND LUMINAIRE RUN 


: . > AND LUMINAIRE RUN 
serve as members of the executive FITTER SLIPS STRAIGHT THROUGH. 


council include P. J. Hicks and ee is “x” TYPE SPLICE BOX 
Secretary J. W. King from Provi- OVER POST i= q PERMITS CONNECTIONS 
dence, R. I., and Frank Stetka of AND YOUR + . <i SS 
Washington, D. C., with J. W. HANDS ARE FREE. ; : 
Hager and J. D. Lynett as alter- 


nates. AMPLE ROOM BELOW 


In the annual reports of the 
Eastern Section’s president George TRANSFORMER. BIG 
H. Schardien, City of Elizabeth, | SPLICE BOX HAS 4 
N. J.; and sec.-treas. John W. TAPPED HOLES. 
King, Providence, R. I., specific 
tribute was paid to the N. J. Chap- 
ter for having prepared a set of 
revised by-laws which (having al- 
ready received the approval of the 
International office and Executive 
Council of IAEI) could well serve 
as a model for other chapters Cat. No. 861 
faced with the similar necessity Wael type Sees Say 


for revision. It was also men- INOTE LARGE, CURVED RACEWAY 


tioned that the Eastern Section WHICH PERMITS EASY FISHING. 
now has over 2500 members; 700 _ Cat. No. 860 


of whom are actively employed — Wall Type Bracket Only, 
inspectors. 


| Roof type mounted 

| with Revere Mercury 

Code Changes Analyzed Luminaire. Bracket 

| shown with trans- 

: F | * former. Also avail- 
Code changes and _ interpreta- )' able without trans- 


tions were discussed by Merwin * venmnen 

jrandon, Chairman, Elec. Sect., | Te 

IPP, P ‘ (SF .- Wall type mounted with Revere 
NFPA, and v.p., Underwriters - “Eedonk” “Teccesy Landnaioen 
Laboratories, Inc. ; H. H. Watson, / Bracket also available with pro- 
General Electric Co., Chair. Code Xs vielen for cransformes 


Making Panel 2 (Art. 200, 210, Revere scores again with this outstanding series of Wall and Roof Brackets. They 
220 and 700) NFPA; R. L. Lloyd, are Superior in Design — Quality and Performance . .. of Heavy-Duty Cast 
Engineer, U. S. Dept. of Com- _ Aluminum Construction and save hours in Installation time through simplified 
merce, Nat. Bureau of Standards, provision for wiring. Available with 144 inch aluminum arms or with hot-dip 
Chair. Code Making Panel 4 (Art. galvanized steel arms for mounting Revere Mercury or Incandescent Luminaires. 
240); §. J. Rosch, Consulting Arms are locked in position with heavy cup-point screws. Roof type arm swings 
Cable Eng., Anaconda Wire & over parapet. Wall type swings back to wall for safe, easy servicing. 


Cable Co., Member of Code Mak- Write for Catalog Data and Prices 


ing Panel 6 (Art. 300, 310); L. S. REVERE ELECTRIC MFG. CO.~@ 6009-17 BROADWAY © CHICAGO 40, ILL, 
Inskip, Protection Eng., Bell Lab- Available in Canada thru Curtis Lighting, Lid., Leaside, Toronto, Ontario 
oratories, Inc., Chair. Code Mak- 

ing Panel 5 (Art. 250, 280); 

Walter O. Zervas, Research Eng., 
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American Iron & Steel Institute, 
N. Y., Member of Code Making 
Panel 8 (Chaps, 346, 348, 350, 351, 
354, 362, 364); C. A. Badeau, vice 
president, Thomas & Betts Co., 
Member of Codes and Standards 
Comm. of NEMA, and Howard T. 
Michener, Asst. Mgr., Engineering 
& Safety Regulations Dept. of 
NEMA. These men, in addition to 
discussing Code changes, also cov- 
ered Overcurrent Protection of 
Circuits (Lloyd), Trends and 
DOUBLE CHECK their Effect on Our _ Industry 
ON YOUR TRANSFORMER Rosch), Developments in Steel 
Wiring Systems (Zervas), Fittings 
REQUIREMENTS om nd 
and Connectors (Badeau), and 
No doubt your plant engineers already The 1956 Code Revisions from the 
know the transformer requirements of Manufacturers’ Viewpoint (Mich 
yous pant, But, here's a STANDARD ener). All talks were followed by 
service available to you. Belore you buy, . ‘ 
call in your local STANDARD representa lively floor discussions and exten- 
tive. Let him and STANDARD engineers 
double-check your findings. Then you 
know your transformer needs have been 
properly evaluated and you can install 75 KVA Subway Type 
with conlidence OISC Transformer 


ive question-answer periods 


League Managers 
; Preview ’57 Plans 
ros! Elect Rosenthal 


Managers and representatives of 

0 electrical leagues, industry as 
ociates and guests of the Interna 
tional Association of Electrical 
Leagues heard reviews"and pre 

EEE _ views of national industry pro 


oF yrams, exchanged views and idea 


y, | on current league activities and 
s elected officers for the coming yea! 

Vy ALL Hor | || / Sa 
A | 

ve 


WARREN, OHIO 
REPRESENTATIVES tt PRINCIPAL CITIES 





A AIR a the 21st annual conference of 
= [AEL in Detroit, October 3-6 

- “~ For the Electrical Industry Co 
ow dN! Al | | . " , 

ae EAA ordinating Group, J. Reed Hartman, 

chairman, told of the harmony in 

plans and _ objectives achieved 


/ through the cooperative spirit pre 
Ms Whi) vailing between the branches of 
the industry. 
& Merrill E. Skinner, chairman of 
National Electrical Week presented 
the latest information on this in 


dustry program. L. E. Barrett, 


PIERCE RENEWABLE FUSES jot onl give positive past president of the National As- 


protection to valuable equipment — they save costly sociation of Electrical Distributors 
down-time from “false-alarm” blows. Strong tubular spoke on the topic “Put The Dis 
bridge assures perfect clip contact and alignment of knife pelliaeee Y First T ” 
blusle; screened vent holes allow heated air or dangerous rl mu Or on we : irst eam. 

gases to escape with positive safety. Operation is 10 to Emerson P. Schmidt, director 
40% cooler, fuse life, 6 to 8 times longer. Links are of the Economic Research Depart 
replaceable in seconds, using only a screwdriver. Cut time ment of the Chamber of Com 
losses, cut worries with Pierce Balanced Lag Renewable ee Gter 

see merce, reviewed the economi 


MAIL COUPON TODAY climate to which next year’s sales 

sae aaatiaianinin es cates iinet cian ate itn tent iene promotion activities should be 

FP nence RENEWABLE FUSES, INC., Leicester, N. Y. geared. Clarke V. Kirby, Frigi- 

! I would like to see and compare one of your Balanced caire Sales Corporation, presented 

lon Piamen Weses a forecast of trends in the develop 

ment of kitchen appliances, and 

Robert E. Boian, manager of the 

| tia : Live Better Electrically project, 

disiine told how electrical leagues are tie- 

| etna ing in with this all-industry pro 
City cate motion of appliances and wiring 

Gee CED CED CED ED GD GS Other speakers dealing with 


( ) Knife Blade Type ) Ferrule Type 
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sale and aies promotional! topics 
included Owen Klepper, sales pro 
motion manager of the Appliance 
Division, Phileo Corporation; J. B 
“Kip” Ange! national radio sales 
manager, Motorola, Inc. Ver Lynn 
Aman: Refrigeration, 
Hegarty, di 
West 


Sprague, 
and Edw: 
of train! 


services, 


lect Corp 


i 
B 


remicker, chairman of 
National Adequate Wiring 
Bureau and Milton I. Allen, vice- 
hairman of the Wiring Promotion 
Committee of the Edison Electric 
Institute, immarized the latest 
developments in the national pro- 
grams concerned with residential 
wiring. In addition, Jack W. Kerr, 
chairman of the Adequate Wiring 
CEMA, 
Canada’s adequate wiring problem. 
“How the Utilities Should Ap 
proach Selective Selling’ was the 
title of a presentation given by 
Edwin Vennard, vice-president and 
managing director, Edison Electric 
Institute. Roy W. Johnson, execu- 
tive vice-president of the General 
Electric painted a pic 
ture of the broad approach to the 
development if the residential 
market, emphasizing especially a 
loser link with ACTION 
themselves 
%k the floor for a panel discus 
on on Friday morning which pro 
ided a comparative analysis of the 


Committee of discussed 


Company, 


members 


used in league 
and operation in their 


different procedures 
organizati 
respective area The 
sisted of J. Clark Chamberlain, 
San Diego; C. C. Simpson, Chi- 
ago; A. H. Kessler, Minneapolis; 
Don E. Rosenthal, St. Louis; Day 
Hacke, Omaha; William Freudig 
man, Providence, and Paul J. Me 
Millan, Chattanooga 

The annual 
for the most 


panel con 


award of a plaque 
outstanding activity 
of an electrical league in promot 
ing electrical heusewares during 
the past 12 months, was presented 
Clark 


Chamberlain in recognition of the 


at the annual banquet to J. 


program conducted by the Bureau 
of Home Appliances of San Diego 
County. This is the second succes 
sive year in which San Diego has 
won this award. The presentation 
was made by Don Alfred, manage 
of the Electric Blanket Mill, Field 
crest Mills, In 
chairman of the Electric House 
vares Section of NEMA 

At the Busine 
ber 6, officers and members of the 
Board Go 
for the coming 12-month period 
as follows President—Don E 
tosenthal, St. Louis; vice-presi- 


in his capacity as 


s Session on Octo 


vernors were elected 
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A typical cross-section of 
sound, bubble-free Ander 


son Aluminum test pour 


QUALITY CONTROL from 
the very start removes any 
chance of "gas porosity" 
weakness from 


ANDERSON 


SUBSTATION CONNECTORS 


Visible voids spot the test 
pour f an imporperly 


fluxed heat of aluminu 


ANDERSON PREDETERMINES LONGER LIFE 


greater efficiency and higher ten 
strength by putting to work the prodin 
fact produc ing experiences of 30 years ¢ 


Aluminum Connector manufacture 


Insuring “high density’’ by completely 


sile 
g 
rf 


eliminating pin-hole gas porosity in aluminum 


castings is just one of Anderson's check-point 


measures in the produc tion of connect« 
outstanding quality. Every heat of alu 
checked to guarantee that no connecto 
fail in service because of voids in the 


casting created by tiny gas bubbles 


Any Anderson Representative can give 
the full, detailed story of our exactir« 


CONTROL measures 


yrs of 
minum 18 


r will 


> you 


QUALITY 


consult your nearest 


Representative or write to the home office 


TYPE 
AUR 


ALUMINUM & BRONZE 


POWER CONNECTORS + CLAMPS «+ FITTINGS + ACCESSORIES 
for SUBSTATION © TRANSMISSION © DISTRIBUTION 


ANDERSON 


oa ° ae. ie ae ° ae | 


BIRMINGHAM 


ELECTRIC 


| oe oe © ee | 


er ee 
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What’s a square foot worth to you? 


can increase 
its productive 
Mark 




















Trade value ! 








API's local inventory and service facilities can help you in- 
crease square foot floor space value for productive uses by 
eliminating heavy warehousing requirements. 

At any of API's local inventory and service centers, you will 
find a wide variety of AAMP® Terminals, Connectors and Tools 
to meet all your service requirements. Order only the amount 
to satisfy your service needs. Call API’s nearest branch office 
for inventory, service and technical assistance! 

In addition to branch offices, API maintains a group of local 
telephone — centers for your convenience. 


dependability 2 ways 
The product and the product knowledge 
of the API man who serves you 
a ark ; 


——<) 
"AMERICAN PAMCOR, ‘INC. 


Subsidiary of Aircraft-Marine Producta, Inc 
181 Hillcrest Ave., Havertown, Pa 


Hawthorne Calif 
San Francisco, Calif 
® Washington, OC Philadelphia, Pa 
Atiants, Ge Pittsburgh, Pa 
Chicago, ti S *Knosville, Tenn 
"indianapolis, Ind Dallas, Tex 
“Baltimore, Md *Richmond, Va 
Boston, Mass "Huntington, W Va 
Detroit, Mich *Milwaukee, Wis 





“Minneapolis, Minn 
*Kanses City, Mo 


*Dayton, 0 
*Portiand, Ore 


“Charlotte,  ( 
Cincinnati. 0 
Cleveland, 0 





*Consull the yellow pages of your local telephone directory 
under AMERICAN PAMCOR, INC., for local telephone center number. 


WHEN POWER FANS 


your WINPOWER 


EMERGENCY PLANT 
Takes Over Immediately = 


Power failures occur when 
you least expect them. 


and phases up to 100 KW 
-AC or DC. More than 
thirty years of experience 





600 WATTS AC 


1,500 WATTS AC 





CONTRACTORS 
Portable units also 
available for oper- 
ating contractors 
power tools. 














When a WINPOWER 
Plant is on the job, it takes 
over instantly no matter 
what the emergency. No 
interruption to lighting, 
heating, refrigeration, ele- 
vator operation or other 
electrical services. 

The new 1956 models are 
available in all voltages 


5,000 WATTS AC 


guarantees top perform- 
ance and long life. These 
plants powered by world 
famous engines are priced 
to beat all competition. 
Write for proof. No cost. 
No obligation. 


WINPOWER MFG.CO. 


Dept. G311, NEWTON, IOWA 
— 


10,000 WATTS AC 
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Glen L. Logan, Los Angeles; 
treasurer—John S. McDermott, 
Kansas City; Secretary—A. H. 
Kessler, Minneapolis. John Biggi, 
manager of the Business Develop- 
ment Department of NEMA was 
reappointed corresponding secre- 
tary. 


dent 


Michigan Gets New 
State Licensing Law 


Licensing of electrical contrac- 
tors and electrical journeymen is 
now required by law in the State 
of Michigan. On August 11, 1956, 
a new law went into effect de- 
signed to “safeguard persons and 
property; to provide for licensing 
of electricians and electrical con- 
tractors and the inspection of elec- 
trical wiring; to create an electri- 
cal administrative board; ... and 
to prescribe penalties for violations 
of the provisions of this act.” 

Known as Act No. 217, Public 
Acts of 1956, the new law sets up 
these three classes of licenses and 
maximum annual fees: 


Electrical Contractor 

(employing journey- 

men ) . 

Independent Electrical 

Contractor (no journey- 

men electricians em- 

ployed) $10 
. Journeyman $ 2 


All wiring installed must be in 
conformity with not less than the 
minimum standards prescribed by 
the 1953 National Electrical Code. 

Under the act, any village, city 
or township may adopt an ordi- 
nance providing for minimum 
standards of electrical wiring and 
licensing of electrical contractors 
and journeymen within its juris- 
diction. However, a contractor so 
licensed must be deemed licensed 
as an electrical contractor in every 
village, city or township in the 
state and shall not be required to 
pay any license or fee of any kind 
other than that paid to his own 
municipality. Thus, cities and 
towns with established electrical 
and licensing ordinances can op- 
erate as they have in the past and 
their licensed contractors can op- 
erate anywhere in the state. Con- 
versely, contractors coming into 
these areas from other parts of 
the state, must either have been 
licensed by their own municipali- 
ties or by the state. 

In effect, this provision of the 
new law adds legal status to a vol- 
untary reciprocity system in effect 
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for some years around the Detroit 
area. Under this system some 97 
municipalities within about a 40- 
mile radius of Detroit honored each 
other’s licensing requirements and 
accepted “registration” of contrac- 
tors from municipalities in the 
group. Code rules in the areas 
were essentially the same and 
license fees were pegged at $25. 
By paying only the license fee in 
his own city, the electrical contrac- 
tor could operate in any of the 
other 96 municipalities under the 
reciprocity system. Now this sys- 
tem is extended throughout the 
state of Michigan. Nominal $1.00 
registration charges might be 
asked of contractors by individual 
municipalities, 

The new law also permits the 
“board” to appoint the electrical 
inspectors having at least the same 
qualifications required for a jour- 
neyman’s license. As yet, no state 
inspectors have been appointed. 


with NELSON 
HIGH VOLTAGE 


tor is taken off line. 


compartments. 


According to the provisions of 


AND MOTORS 


eee eee eee eee eee eee eeee 


SEGREGATED 
HIGH VOLTAGE FUSE 
COMPARTMENT 


Safety interlock prevents access 
to fuse compartment until mo 


The current-limiting power 
fuses prevent costly repairs 
associated with short circuits. 


SEGREGATED 
OW VOLTAGE CONTROL 
COMPARTMENT 


Steel barriers completely segre- 
gate high and low voltage 


Nelson High Voltage Motor Starters 
with current limiting fuses are used 
for controlling 2300 to 5000 volt 
motors. Furnished with air-break or 
oil-immersed contactors. Indoor or 


Weatherproof assembly for controlling two 





the act, violators will be guilty of 
a misdemeanor and subject to 
suspension of their licenses and a 
fine ranging from $10 to $100. 
Only the “board” can reverse a 
conviction or reinstate a license. 

Under the law, the Electrical Ad- 
ministrative Board of the State of 
Michigan consists of the Commis- 
sioner of the Michigan State 
Police, or his duly authorized rep- 
resentative, and 7 other members 
appointed by the Governor with 
the advice and consent of the 
Senate. These other members rep 
resent an insurance inspection 
bureau, utility, electrical contrac 
tor, supervising master electrician, 
journeyman electrician, chief elec 
trical inspector of a municipality 
and a manufacturer’s representa- 
tive. 

The Board may fix fees, appoint 
state electrical inspectors, inspect 
wiring and its installation, grant 
annual licenses and certificates to 
qualified applicants, make all 
orders, rules and regulations neces- 
say to the enforcement and carry- 
ing out of the provisions of the 
act. 

Ray E. Rider, chief electrical in 
spector of Dearborn, Mich., and 
past-chairman of the Reciprocal 
Licensing Council in Michigan, is 
chairman of the new Electrical Ad 
ministrative Board. Representing 
the electrical contractors on the 
Board is Fred J. Somes, Jr., presi- 
dent of Motor City Electric Com- 
pany, Detroit. Other members in- 
clude: Mrs. Mildred Weisinger, 
partner, Modern Wholesale Electric 
Co., East Lansing; John T. Wil 
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weather-proof construction 


@ Write for details . 


125 h.p. synchronous motors on compressor 
drives in chemical plant 


NELSON $Zécdeec MANUFACTURING CO 
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ATTENTION! 
Electrical Contractors 


Journeymen Electricians ° Apprentice Electricians 


Examine this new book on conduit bending free. 

Chapters on mathematics, taking measurements, and making bends 
are simple and easy to understand. Examinations and answers are 
provided making this manual suitable for use in class rooms or home 
study. The table of contents are complete and easy to use so the 
electrician can quickly find the information needed to enable him to 
save time on conduit jobs. 

Methods of making various conduit bends are covered in detail. 


CONDUIT BENDING SELF-TAUGHT 
By Evererr Gates 
Member, International Brotherhood of Electrical Workers 
and International Association of Electrical Inspectors 


103 pages, 84x11, 15 tables, 106 illustrations, $2.00. This book was 
written by an electrician with over twenty years’ experience installing, 
teaching, and inspecting electrical wiring. 

If you use a hydraulic bender we believe you will be glad you 
ordered this book. Send coupon today without obligation. 


Electrical Publications Co. 
P. O. Box 3029 
Columbia 3, S. C. 


( ) Send me the new book CONDUIT BENDING SELF-TAUGHT for 10 days examination 
on approval. in 10 days | will return the book or send $2.00. 


Address 


City ‘ Zone..... State eee 
( ) | enclose $2.00 with the understanding thot if | am not satisfied | may return the 
book in ten days and my $2.00 wili be returned. 
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liamson, sec’y-treas. Michigan 
THERMAL MAGNETIC State Conference of Electrical 
CIRCUIT BREAKER Workers, Charlotte; George D. 


permits harmless Stevens, Consumers Power Com- 
temporary overload 


e ® ba fe trips instantly when pany, Jackson; Ralph M. Stouffer, 
in a on i “SS oo — president, Stouffer-Frick Electric 
- hts Sth pa pee pte a Co., genton Harbor; and Clinton B. 
Bie i break action, thermal Fitch, manager, Mill and Elevator 
C0 C | y tripping element and Dept 4 Mi higan Millers Mutual] In- 
j : F m deionization arc a : 
Mees quenchers surance Co., Lansing. 
PACIFIC With Electrical 
: DISCONNECT SWITCH H 
y With Electrical Week 


designed for cool op- 





eration, safety and , 
long life. Features Promotions on television and 


s a ah 
7 im) clear visibility, posi- radio, aimed at attracting a large 
ve CHCUR Opening national audience, are only the first 
and silver plated cur- , k Nati El . 
H rent carrying parts. ‘ p in ma ing Nationa Liectrical 
: Week successful. Local promotions 


d : must carry this industry-wide pro 
motion through, according to NEW 
Chairman M. E. Skinner 
The 1e ror al acti on to 
NOW Federal Pacific does away with : rhe need for local action ov 


the need for separate motor controls of the many manufacturer tie-ins 
and safety switches or circuit breakers! which have been set nationally 
Now you can meet all your needs with was stressed by Skinner, vice 


one simple space-saving device... and president of the Union Electric 
save money while you do it! You install Co., before the International As- 
Finest Prodi isf ngineered only one device—save valuable time sociation of Electrical 





Leagues, 
FEDERAL PACIFIC ELECTRIC conserve precious space! Faster, easier meeting in Detroit. The second 
enupenre installation more than offsets the annual Week observance is set for 

: slightly additional cost Feb. 10-16. 1957 
SO Paris Street, Newark 1, N. J. . , JoOd . 
“We don’t have a captive audi- 
ence,” Skinner added, “nor do we 
have a foolproof way of attracting 
or holding our audience’s attention 


L during such a national event. Small 
OwW-COST | local programs should be planned, 
| even if a full-scale observance isn’t 


REMOTE |moum 


A planning kit for local use is 


CONTROL now available. Provided by the na- 
tional it 1 


committee, includes news 


releases, radio spots and display 
BENDER suggestions. 


Skinner suggested that the first 

step in the use of the kit was the 

work organization of local committees, 
made up of representatives from 

saves labor all segments of the _ industry 
Among the activities which local 

cuts costs groups can launch are utility open 

houses, league NEW luncheons and 


© Weighs or inspector groups’ use of home ele 


Ibs 


Here is a portable hydraulic pipe and 
conduit bender for the low price of 


trical inspections reports in 
Bend any de $183.40, COMPLETE! schools. Skinner said that efforts 
qree inctud g 


180° in One Set Make bends faster, better and easier with should be made to cooperate with 
mn ne »@ ° " ‘ 

ting! this versatile bender, right on the job, in any — 3 schools and local officials, who are 
position on the floor, ceiling, of in a ditch often eager to participate in such 


Up to 2 Pump and ram ere separate units. Motorized programs. 


Pir 
conduit and Bus 
pump aveileble 
Bas! 


De 


Network TV and radio shows are 


} A 
\ f + peer 
Ale EMT Cop WRITE FOR FREE BULLETIN high on the list of national promo 
per Tubing : LEARM how this bender will — tions being set by ‘manufacturers. 
when used with ’ reduce your material and Participants now include General 


Universal Frame leber costs. ee, Electric, Westinghouse, Allis- 
Chalmers, DuPont, Reynolds Metal, 


BENDING EQUIPMENT, Inc. Motorola, Zenith and others. Many 


manufacturers, it is reported, are 


MILWAUKEE 2. WIS setting up open houses for em- 


ployees and customers, and some 
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considering new product an 
ncements during the Week. 

[ I Electrically is now 

semi-annual promo- 

in conjunction with 

ly on Jan. 30 

be kicked off 

ircuit telecast 

industry, and 

local utilities 

t 70 | 

The Week as obtained a ninth 

najor sponsor. The International 

Brotherhood of Electrical Workers 

giving t ipport to NEW, 

Gordon M. Freeman, international 

president, has announced 


NISA News 


A program of medical and sur 
gical group insurance to supple 
ment the present NISA group life 
insurance was approved by NISA’ 
Executive Committee meeting in 
Niagara Falls, Ont., September 17 
The Association’s group life in- 
surance was inaugurated in the 
spring of 1955 and has been en 
thusiastically received by the 
NISA membership 

> . . . 

The Executive Committee en 
gaged Joseph Harrington, manager 
of the lowa NECA Chapter, as a 
staff assistant to Executive Secre 
tary Fred B. Wipperman. Th 
Association also plans to appoint a 
new staff engineer to replace Ray 
mond E. Wilson whose resignation 

a accepted by the Committee. 

. . . . 

New officer of the NISA South 
western Chapter, elected at the 
chapter’s meeting September 20-22 
in Oklahoma City, are: president, 
Ray Horton, Daley Electric Co., 
Phoenix, At na; Ist vice-pre 
dent, \ A Dick Bradley of 
Bradley’s Motor & Armature 
Works, Corpus Christi, Texas; 2nd 
vice-president, George Kinard of 
Electric Motor & Repair, Beau 
! t, Texas. Jim Morgan of Cen- 
tral Electrix Fort Worth, 
Texa wa iecte ecretary 
treasurer. 

New director ol tne chaptel 
include: J. A. Phares of Southwest 
Electric Co., Oklahoma City, Okla.; 
O. H. Caldwell of Caldwell Electric, 
Waco, Texas; Herschel Wooley of 
Houston Armature Works, Hous 
ton, Texas; Henry T. Poulen of 
Poulen’s Electric Co., Monroe, La.; 
and Bob Clark of Brandon & Clark 
Ble ric Co., Lubbock, Texas. 

° _ . 7. 

NISA Director John M. Young 
of Anderson Young Electric Co., 
Lubbock, Texas, told the meeting 





Precision timing FROM 40 BELOW ZERO 
35 Ampere INCANDESCENT LAMP LOAD RATING 


Astronomic timing AT A PRICE YOU CAN AFFORD 


oe NOW ++ FOR ¥ 





COMPLETE DETAILS roRK —& 


MOUNT VERNON, NEW YORK 











NO Ww the industry’s newest models.... 
at today’s most inviting prices! 





mabemimnan UNIVERSAL ELECTRIC POWER 
and industrial AND LIGHT PLANTS 


need! 


M. 

tant ervice 

water-cooled 
comnrol All 


pace-saving 


UNIVERSAL MOTOR CO 
146 Lniversal Drive, Oshkosh 


. | 


‘ Universal 
*..+” of Oshkosh 


SH) PLANTS 


I me comple i! 


“ , ' 
plant literature 
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Patented 
Prod- 
Mount 


] j 


Cost Less! 


You don't baby the Knopp Voltage Testers. 
They're built to withstand the shocks of rugged 
dally use. 


To save your time in testing you get the orig 
inal patented Prod.Mount in the housing, mak 
ing this tester easier and safer to use. You get 
the safety of dual indication of voltage by 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
hum and vibration, Insulated for maximum pro 
tection. 


It tella quickly if the circuit is open or closed; 
magnitude of voltage between 110 and 600 ac 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri 
cians and power companies. So why pay more 


for a tester when the Knopp Voltage Tester | 
gives you more teatures and more value at | 


less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for illus 
trated, tree descriptive Bulletin No. 425. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro 
tating Indicator 
shows sequence 
ABC or CBA. 
Lightweight 
Compact. Big 

time-saver. 


KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
name of Electrical Facilities Inc. 


4232 Holden St. Oakland 8, Calif. 


— —_ - 
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of the Southwestern Chapter in 
Oklahoma City that “nowhere in 
this country is there a shop which 
has not benefited from NISA.” 
Young, however, was concerned 
with the low profits which he feels 
many small shops are working for. 
He suggested a “resistance to any 
price policy that will deprive you 
of the profit to which you are en- 
titled.” 
. 7 


. . 

In his talks before recent NISA 
chapter gatherings across the 
country NISA President Charles 
J. Covington has been urging shop 
owners and managers to set down 
their company policies in writing. 
He believes there is a natural ten- 
dency on the part of management 
to avoid doing this in order to 
make exceptions in certain cases. 
“Write it down and stick to it,” he 
advises. 

NISA Publicity Counsel Horace 
Barks, managing editor of NISA 
NEWS, advised members of the 
Southwestern Chapter in a talk be- 
fore the Oklahoma City meeting 
September 22, to cooperate with 
the trade press to gain wider pub- 
licity within the industry. 

* . * 


> 

Larsen-Hogue Electric Co. of 
Los Angeles has purchased 
Pomona (California) Electric Ma- 
chinery Works and will operate the 
firm as a wholly-owned subsidiary. 

« — - 

Ray Horton of Daley Electric 
Co., Phoenix, Ariz., has opened an- 
other shop in Yuma, Ariz. 

. 7: _ 

Charles J. Briner, board chair- 
man and founder of the St. Louis 
electric company bearing his name, 
died of infirmities September 23. 
He was 90 years old. 

Mr. Briner founded the electrical 
contracting and motor repair firm 
in 1895 and remained active until 
shortly before his death. The shop 
did much of the wiring for St. 
Louis trolley lines and the St. 
Louis World’s Fair of 1904. He is 
survived by his brother Fred who 
joined him in the business in 1897, 
the firm then being known as C. J. 
and F. EF, Briner until 1945 when 
it became Briner Electric Co. 

Surviving are two sons, Herbert 
F. and Charles E., both active in 
the business, a daughter, Mrs. W. 
A. Kamp, and four grandchildren. 

7 . 2 . 

West Virginia Armature Co. was 
host to the West Virginia chapter 
of NISA October 10 in Bluefield. 
An Anaconda Copper representa- 
tive conducted a program on 
service salesmanship. At a meet- 
ing of the chapter August 8 in 
Logan, a general discussion was 


conduit of columbus 


Elbows 


90° and 45° 





have smooth, 
work-speeding 
raceways 


Conduit of Columbus el- 
bows are U.L. approved. 
They are available in sizes 
¥,” to 6”. Sizes 42” to 2” 
are conveniently cartoned 
and all are _ shipped 
promptly from factory or 
from one of ten strategi- 
cally located warehouses. 


CONDUIT PIPE PRODUCTS CO., 





COLUMBUS, OHIO 


SOLD ONLY THROUGH WHOLESALERS 


It's brand NEW 
| Pastushin *Clip-it 
| Saves time 
| and effort 


Ever try to hold a bunch of wires 
and clamp them securely at the 
same time? Let Clip-It do the work 
This punched spring steel clip 
holds securely to the bolt on the 
electric wiring clamp while you 
tighten. Available in all sizes to 
fit clamp attachment bolts. Write 
for samples and quantity prices. 
NEW-EXCLUSIVE 

Patent Pending 


PASTUSHIN INDUSTRIES INC. 
. iw T NTURY BLY¥ LOS ANGELES, CA FORNIA 


Developers and Manufacturers of Aircraft Fasteners 
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held by members from seven shops 
in the state 
7 . 7 » 

San Diego Chapter met Septem- 
ber 4 in Lawton’s Dining Room, 
La Mesa, Calif. to hear President 
Charles Norris report on the NISA 
Convention. The group plans a 
Christmas Party December 14. 

7 . _ . 

Quaker City Chapter met Sep- 
tember 12 and heard Robert Den- 
ham of General Electric speak on 
trends and developments in magnet 
wire. Norman Schuele of Phila- 
delphia and Milton S. Weaver, Inc., 
Lansdale, Pa., are new members of 
the group 

> > . > 

A meeting of three NISA chap- 
ters, the Pacific Northwest Con- 
ference, was held in Seattle at the 
3en Franklin Hotel on October 5. 
British Columbia, Puget Sound 
and Oregon chapters met for the 
third consecutive year. 

7 . > o 

North Central Chapter met in 
La Crosse, Wis. September 21-22 
National officers Paul Sievert of 
Sievert Electric Co., Chicago, and 
Frank W. Ross, Ross Electric 
Motor Shop, Fairmont, Minn., 
were present to hear the program 
which included presentations by 
In-Sink-Frator Manufacturing Co. 
and Brook Motor Corp. Women 
guests held a separate program 
which included a Mississippi River 
cruise 

7 >. .* . 

A joint meeting of NISA’s 
Niagara and Ontario chapters, an- 
other international gathering of 
the Association (the Pacific North 
west Conference being the other), 
was held September 15 in Niagara 
Falls, Ont., at the Park Hotel. The 
two chapters toured the Sir Adam 
Beck Power Plant. NISA’s Execu- 
tive Committee were guests. 

. 7 _ _ 

In New York, the New York 
Metropolitan Chapter convened for 
its first fall meeting on September 
20 at Gondolier Restaurant. Wal- 
ter F. Hugger of Sun Chemical 
Co. spoke on salesmanship. Ten- 
tative dates for future meetings 
include February 21 for “Ladies’ 
Night” and March 23 for a fore- 
men’s meeting. 


. 7 ” . 

In Boston, New England Chap- 
ter had its first meeting of the fall 
at the Hotel Bradford. 

* . . 

Mid-South ‘hapter’ s third quar- 
ter meeting was held in Memphis 
on September 15. Brook Motor 
Corp. made a presentation. Bruce 
Tomlin of the U. S. Bureau of Ap- 
prenticeship was a speaker. The 
chapter took a _ steamboat ride 
aboard the sternwheeler Memphis 














KOHLER Electric Plants 


for portable, low-cost power 
wherever 


Take your own portable electricity 
to the job and avoid expense, de- 
lays, of temporary power-line hook- 
ups. Kohler Electric Plants cut 
work time—operate saws, drills, 
other power tools used in wiring 
jobs. Also available: stand-by 
models to maintain home, public 
or commercial electrical equipment 
when central station power is cut 
off by storms, floods or accidents. 
Sizes, 500 watts to 35 KW. Write 


: for folder M-18, 
MODEL 2.5M25, 2500 watts, 
115 volt AC. Manual starting. Kohler Co., Kohler, Wis. + Established 18673 




















KOHLER or KOHLER 


PLUMBING FIXTURES © HEATING EQUIPMENT © ELECTRIC PI 


AIR-COOLED ENGINES © PRECISION CONTROLS 


Safeguard against shock and Spark Hazards 


GROUND 
DETECTOR 
RELAY 


FOR UNGROUNDED EQUIPMENT 
IN HOSPITAL ag ROOMS 


Recommended 


SAFE PRACTICE 


OF THE 


National Board of Fire Underwriters ENGINEERING 
POR "\ ; REPRESENTATIVES IN 


HOSPITAL OPERATING 4 a ee PRINCIPAL CITIES. 
ROOMS . 


AS RECOMMENDED BY THE 


NATIONAL FIRE PROTECTION ASSOCIATION 


Whelack SIGN / aL: Ss 


 petavs Ie No 
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Queen. Insulation & Wires, In 


Explosion- aro on 


. 
William P. Kilgore of Employ 
er’s Association of Chicago spoke 
roof to that city’s chapter, Central Dis 
p trict Chapter of NISA, on Septem 
cast aluminum ber 11. Included was a presenta- 
: tion “P.S. An Answer to any 
Housings Business’s Biggest Problem” by 
Harry L. Brownfield of The Stan 
dard Register Co., Dayton, Ohio 
7. . * . 
Sehr Machinery & Equipment 
Corp. of Rockford, Ill., has bought 
the liquidated stock of Buckeye 
Trading Corp. of St. Louis 
. . . . 
Joe Schaeffer of Carl 1. Schaeffer 


Electric Co., St. Louis, has been 


named chairman of the _ Inter 


Industry Coordinating Committee 
of the St. Louis Electrical Board 
of Trade 

= - 7 . 

Thal Redmond Klectric Co of (¢ leve 
strong and rustless. Available onto equipment. Drilled and land has bought the Waltz Electric 
in a wide range of standard tapped to specifications. Made Co. of that city and the eombined 
and special sizes to Underwriters and Military firms will be known as Redmond 

Specifications Waltz Electric Companies 


Non-sparking tal ! Lightweight easily mounts 


Send for Bulletin Ff 


Local AW Bureaus 
Now Total 111 
ty 


iy THE Adalet MANUFACTURING COMPANY (oh 
. There were 111 local Adequate 


14300 LORAIN AVENUE ° CLEVELAND 11, OHIO —_ . > 
Wiring bureaus in operation, as of 


Oct. 5 ncluding three new unit 


i LOW PRICE 
' , a r 4 icensed on A ig. 5, to cove! lowa 
POWER j ’ RA LL SIZE City and parts of Johnson county. 
’ } ; A On Aug. 6, the Newaygo County 

THAT'S : 


Mich bureau was licensed, with 

ALWAYS eo = f headquarters in Muskegon On 
: Sept. 17, permission to operate the 

ON ‘ 7. 4 certification plan was given to the 


HE j erst ‘ Northeastern Connecticut bureau 
T 0B . ' . NAWE has announced that the 
13th annual Adequate Wiring con 


ference will be held Feb. 28-Mar 
1 at the LaSalle hotel, Chica 


| Program details will be announ 
i . ' later 


Pi bde] PF Vals 
TRANSFER SWITCHES “MINOR” 
Zenith Automatic Transfer Switches assure full 
protection against any failure of regular voltage 
lranefer to emergency power in a fraction of a MEGOHMER 


second im automatic at 70 of line voltage 
KNegular power is restored at 90°) of line voltage PINT SIZE INSULATION TESTER 


Simple design sturdy construction 500 VOLTS DC GENERATOR 
awitches lock mechanically through 

trouble-free toggle action ho springs, Range 0-50 megohms True Ohmmeter, in 

latches or delicate mechanism dependent of generator speed. Furnished with 

Available electrically or mechanically genuine leather carrying case, 6 test leads, 


~\ held, 30 00 amps 50 
} held to 400 am; megographs. TAKING NOTES during open forum on 
Send for free catalog on complete Zenith line. Write for Bulletin No, 450 ~ ‘ - 
Code rules ct Western Section, |AEI con 


HERMAN H. STICHT CO.. INC ference are E. L. Ralston, Jr., Honolulu, 
ae Territory of Hawaii and M. K. Dewey, 


155 WEST WALTON STREET « CHICAGO 10, IL an . =n ’ electrical inspector of Cedar Falls. lowa 
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WHAT’S THE LAW? 
By Jack and Michael Strauss 


QUESTION: Does an elec- 
trical contractor owe a duty 
to a property owner to fulfill 
his subcontract? 


Mr. Popkin hired Stevens, a gen 
eral contractor, to build several 
apartment houses for him. During 
the course of the work, the gen 
erous and trusting property owner 
thought nothing of paying the gen 
eral contractor in advance 

The result? The money ran 
through the general contractor’ 
hands like sand. When it came time 
to pay his electrical subcontractor 
for work completed, there was no 
noney left to make the payment. 

“No money no work,” was 

ubeontractor’s defiant answer 
is he pulled his employees off the 
job. “When I get paid, we'll b 
back,” 

Che next morning, the harrassed 
Mr. Popkin sought out the electrical 
subcontractor 

“Tf you'll complete the job,” he 

1, “I promise to pay you the en- 
balance due under your con 
t with Steven When you fin 
the money will be waiting for 

1 In my offic My promise is a 
good as gold 

Without delay, the electrical sub 
contractor had the work completed 
jut, when the payment was de 
manded, Mr. Popkin’s promise 
proved to be o1 as good as “‘fool’s 

old.”’ 

“A promise isn’t binding unless 
omething of value is received in 
return,” he told the electrical sub 
contractor. “Since you were already 
duty bound to complete the work 
inder your contract with Stevens, 
you never gave me anything in ex 
change for my promise. Therefore, 
[ don’t have to pay you.” 

Outraged, the electrical subcon 
tractor sued the property owner on 
his promise 


THIS WAS THE DECISION: The 
Court ruled that Mr. Popkin had 
to pay. In so holding, the Court 
said the electrical subcontractor 
was under no obligation to Mr. 
Popkin to fulfill his subcontract 
with Stevens. By doing so, he had 
given Mr. Popkin sufficient ex- 
change or consideration for his 
promise to make it binding. 

(Based upon a 1943 New Jersey 
Decision.) State laws vary. For pei 
sonal guidance, see your local at- 
forney 





ILSCO sic 


For Superior Quality 
V Check these features LUG OF 
[] Pure copper, 100% conductivity INDUSTRY 


Wide wire range—re-usable 
U/L-CSA Approved 
Compact—rugged 

Advanced designing 

Sound engineering MODEL LO 
Speedy installation 

Cool operation—takes overload 

No special tools needed 

All screws wax-treated for better clamping 


Your V Test Will Prove 
ALL THESE FEATURES 1LSCO Superiority Over 


AT LOW COST Cast Or Any Other Type Lugs 


TERMINAL BLOCKS 


Write for Catalog #50 and Samples 


ILSCO CORPORATION 


5741 MARIEMONT AVE. CINCINNATI 27, OHIO 





FIVE REASONS WHY 


BROOK MOTORS 
ror @ OFFER DEALERS MORE 


1. There is no better a.c. motor built 
than the Brook Motor—yet, they cost 
less. Dealer is in better competitive 
position. 

- Brook carries large stocks in major 
cities all over the U.S.—youw are as- 
sured of prompt delivery. 

- Brook Dealer Franchise assures dealer 
of 100% cooperation—more flexibility 
in other lines handled. 

4. Brook national advertising and sales 

are promotion, backed by Brook 
vecpected mots | field men, helps you sell—makes 
} your job easier, 
5. Complete Customer Satisfaction——they come back to the Brook Dealer 
for more Brook Motors. 


Write for BROOK 10-point Dealer Franchise Pian. 


FAST DELIVERY OF ALL POPULAR MODELS 


Brook Motors are available from warehouse at Chicago, Dallas, Jersey City, Los 
Angeles, Memphis, St. Paul, Salt Lake City, San Francisco, SINCE 1904 
Savannah, Seattle, Tampa, and other major distributing points 


3553 WEST PETERSON AVE. CHICAGO 45, ILL. 
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@ Pioneers in Fluorescence 
since its inception. 


Modern, functional de- 
signs to harmonize with 
any architectural motif. 


Stock fixtures adaptable 
for all lighting layouts. 


Units designed for quick, 
easy erection. Aminimum 
of on-the-job assembly. 


Patented E-Z Servicer. 

Designed and completely 
manufactured by WILEY 
with ETL Certified Electri- 


cal Components. 


District Sales Engineers Available 
for Prompt Co-operation 


For Full information, write 


~ WILEY 


Dearborn at Bridge Street 
BUFFALO 7,N. Y. 
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DATES AHEAD 


National Electrical Manufacturers As- 
sociation Annual meeting, Tray- 
more Hotel, Atlantic City, N. J., No- 
vember 12-16 

Operations Research Society of Amer- 
ica—-Tenth National meeting, Hotel 
Mark Hopkins, San Francisco, Calif 
November 15-16 

American Institute of Electrical Engi- 
neers-—-Winter general meeting, Ho- 
tel Statler, New York, N. Y., Janu- 
ary 21, 25, 1957; Summer General 
Meeting——-Montreal, Que. (Canada), 
June 24-28; Pacific General Meet 
ing--Yakima, Wash., August 28-30; 
Fall General Meeting—Chicago, IIL., 
October 7-11, 

Piant Maintenance & Engineering 
Show and Conference—Public Audi- 
torium, Cleveland, Ohio, January 
28-31 

National Electrical Week An all-in 
dustry event, February 10-16 

National Electric Sign Assn.-Annua! 
convention and exhibit, Sheraton 
Park Hotel, Washington, D. C., Feb- 
ruary 24-28 

American Society of, Heating and Air- 
Conditioning Engineers Annual 
meeting, Chicago, IIL, February 
ae oR 


13th International Heating and Air 
Conditioning Exposition 
lil., February 25-March 1. 

National Electrical Manufacturers 
Assn.--Edgewater Beach Hotel, Chi 
cago, lll., March 11-14. 

liluminating Engineering Society 
Regional Conferences: Pacific North 
west-—-Empress Hotel, Victoria, B. ¢ 
March 28-29; South Pacific Coast 
Statler Hotel, Los Angeles, Calif 
April 3-5 Inter-Mountain Hilton 
Hotel, Albuquerque, N M April 
11-12 Southwestern—-Holiday Inn 
Oklahoma City, Okla., April 28-30 
Midwestern—Astor Hotel, Milwau 
kee, Wisc., May 9-10; Great Lake 
Pantlind Hotel, Grand Rapids, Mich 
May 13-14 Canadian Sheraton 
Brock Hotel, Niagara Fall Ont 
May 16-17; Kast Central—William 
Penn Hotel, Pittsburgh, Pa May 
‘3-24; Northeastern—Hotel Statler 
New York, N. Y., June 12-13 

Fourth National Electrical Industries 
Show-—-Sponsored by Eastern Elec 
trical Wholesalers Assn., 7ist Regi 
ment Armory, New York City, April 
S-11 

National Association of Lighting Main- 
tenance Contractors-—-Fourth Annual 
Meeting, Hotel Muelebach, Kansas 
City, Mo., April 29-May 1 

Air Conditioning and Refrigeration In- 
stitute—-Annual meeting, The Home 
stead, Hot Springs, Va., May 6-8 

Chicago Electrical Industry Show 
Conrad Hilton Hotel, Chicago, Ill 
June 4-6 


Chicago 


Iiluminating Engineering Society 
Sist Annual National Technical Con 
ference, Biltmore Hotel, Atlanta, Ga., 
Sept. 9-13, 








Sound Powered 
Telephones 


need 
no 


batteries 


Never fail in any emergency 
because they operate without 
current of any kind over a 
distance of many miles. Can 

be moved with the job as 
construction progresses or serve 
permanently where power failures 
may occur. In outdoor and 
indoor models. 


HOSE-McCANN 


a TELEPHONE CO., Inc 


761 THIRD AVENUE BROOKLYN 32, N. ¥ 





It doesnt 

Cost... 
it Pays 

to uSe... 


aavie CARBON 
BRUSHES 
Brushes are manu- 
factured to size — 
need not be cut down 
to fit commutator. 
It pays to protect 
your electrical equip- 
ment with 
HELWIG CARBON 

BRUSHES. 


HELWIG CO. 


CARBON PRODUCTS 


2546 N. 30th ST. 
MILWAUKEE 10, WIS. 
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Among the 
Manufacturers 


Headquarters Announcements 


Westinghouse’ Electric Corp., 
Bloomfield, N. J.—Product depart- 
ments and their managers in the 
reorganized Lamp Division are: 
Large Lamps, C. E. Erb; Minia- 
ture Lamps, C. W. Flood, Jr.; 
Photolamps, Joseph Schlig; Lamp 
Parts, E. W. Noxon; Ken-Rad 
Lamps, J. G. Carroll. 

General Electric Co., Schenec- 
tady, N. Y.—Carter L. Redd, com- 
mercial vice president for the 
Southeastern district; Joseph F. 
Welch, manager of small Integral 
Motor De pt 

Auth Electric Co., Inc., Long Is- 
land City, N. Y Walter A. Scriv- 
ens, vice president and general 
manager, 

Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn.—W. W. 
Gilmore, vice president. 

Square D Co., Detroit, Mich. 
Wilbur H. Peter, Jr., vice presi- 
dent, also manager of the Electric 
Controller Division. 

General Electric Co., Nela Park, 
Cleveland, Ohio—Thomas M. Wal- 
lace, manufacturing manager of 
the Large Lamp Dept. 

Pittsburgh Reflector Co., Pitts- 
burgh, Pa.—Robert C. Zinsmeister, 
president. 

R.C.S. Tool Corp. has relocated 
to 227 E. Front St. (P. O. Box 
661) Bloomington, Il 

Accurate Mfg. Co., Garfield, 
N. J.—Arthur W. Rista, assistant 
sales manager. 

General Cable Corp., New York, 
N. Y.—R. T. Hurley and R. K. 
Paynter, Jr., members of the board 
of directors. 

Essex Wire Corp., Ft. Wayne, 
Ind.—Midland Wire Corp., Tifflin, 
Ohio and Midland Wire Div. of 
Essex have been merged into the 
Paranite Wire & Cable Div. of the 
parent company. 

Lightolier, Inc., Jersey City, N. J. 

E. H. R. Blitzer, president; 
Martin Thurnauer, vice chairman. 

Whitney Blake Co., New Haven, 
Conn.—Walter Kesteloot, assistant 
to the president. 

General Electric Co., Pittsfield, 
Mass.—Louis E. Newman, man- 
ager of newly formed Insulating 
Materials Section of Chemical 
Materials Dept. 

Pryne & Co., Inc., Pomona, Calif. 

Richard V. Burns, vice president 
in charge of manufacturing. 


HUSKY 


EXHAUSTERS 


you can install 
with confidence! 


Interchangeable Air Wheels or 
Material Wheels 


All-welded steel plate for last- 
ing strength 


No rivet heads to cause friction! 


Easily adjustable discharge 


Available for temperatures up 
to 1000°F 


For draft, cleaning, conveying, 


many other jobs! 


WRITE FOR BULLETIN 35768 


and prices. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS “BE BLOWERS-EXHAUSTERS 








BARTH ELECTRIC POWERED CABLE PULLER 


The Best Possible Investment 
for any Electrical 
Construction Job! 


, 


- 


wa 











Electrical Contractors and Maintenance Men 





Everywhere say any Electrical Construction job 
Goes Faster Easier Cheaper with a Barth 
Cable Puller. 


PUSHES TAPE and pulls wire — up to 3/300 MC M 


thru 175’ of 242" conduit in one quick setup 


THE BARTH CORPORATION 12664 Brookpark Rood, Cleveland 30, Ohic 


Please send complete Cable Puller data folder and prices 


NAME _ A Toe Gee 
ADDRESS — 


ne — STATE . 
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(~~, NEW TOOL , 
FOR CONTRACTORS 


The Wodack 
inh year 
offering a new 
tractors and maintenance departments 
The new Wodack © Pia 


men whos 


organization is observing its 
of electric tool manutacturing by 
labor saving tool to con 


s for 
g. cutting 


Groover 
work require gro ' 
and repairin plastered il uch as un 
derplaster opper oxy 
gen tubing. A great provement 
hammer and chisel mett | ad othe 
shift tools 


wiring and running 
over the 


r make 


It's made in two mode ne with 
sod the 


cutting w hee Kott 


abrasive cutting wheels other with 


s & inch models are 
equipped with scuumM aner connections 
or collecting dust and agri No need 

clear the 
This tool oper 


room tor alteration work 
new jobs to contractors 
Read about them the ‘ Bullerir 
He Also complete description 
models. Don lelay Plaster groo 

f j 


round 


WODACK ELECTRIC TOOL CORP 


46277 W. Huren Chicago 44, ill., USA 








Phone AUstin 7-9866 


MINERALLAC 
“PULL-IN” 


COMPOUND 


No. 100 


LISTED 
and 
APPROVED 
by 
UNDERWRITERS 
LABORATORIES 


ee © 2 ee 


COmpouN? 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 


Approved by Underwriters Laboratories 
for lubricating wires and cables to facil- 
itate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Convenient pint, quart, 
“ gal., gal. and § gal. cans Available 
through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 
25 Worth Peoria Street, Chicago 7, lilinois 


MINERALLAC 


name 
Co., 


Burndy 
of the 
Inc. of 


Corp. is the new 
jurndy Engineering 
Norwalk, Conn. 


Regional Appointments 
NEW ENGLAND 


Century Electric Co.: J. P. Hoff- 
berger, district manager at Hart- 
ford, Conn. office. 

Miller Co.: C. C. Wetmore, sales 
representative for the Worcester- 
territory with head- 
in Worcester, Mass. 

Preformed Line Products Co.: 
Kdmund H. Brown, Eastern re- 
yional sales supervisor with head- 
Haddam, Conn. Ter- 
New England and 
States to Virginia 


Providence 
quarters 


quarters in 
ritory 
Middle 


covers 


Atlanti 
MIDDLE ATLANTIC 


Pa & Delbert 
York sales 


Albany. 


eeymour, In 
’. Stuart, eastern New 
representative, offices in 

Delta-Star Electric Div.: J. F. 
Zboyovsky and H. L. Cadwallader, 
manager and assistant manager of 
branch offices at 330 Grant St., 
Pittsburgh, Pa 


new 


SOUTH ATLANTIC 


Paine Co W I 
Charlotte, N. C 
Virginia and the 


Thurman, 
representative for 
Carolina 


EAST CENTRAL 


Miller Co 


representative 


Patterson, 
the ter- 
and Jack- 
Paducah, Ky., and 
Ark 
Electric 
Spencer, 


Ceorge 
for 
covering Memphis 
son, Tenn 
Little Rock, 
sullDog 
Donald i 


Fleetro trip ales 


ritory 


Products Co.: 
Northern 
engineer. 


' 
Reyion 


WEST CENTRAL 


Westinghouse 
David H. Nelson, 
Southwestern regional 
ager of the Lamp Div 
St. Louis, Mo. 

General Electric Co.: H. 
Wolfe, New Orleans, La 
tative for eable and wire products 
of the Construction Materials Div. 

Federal Sign & Signal Corp.: 
Keith Clark, Kansas City, Mo. 
branch sales manager 

Pittsburgh Standard 
Co.: Gear Sales Co., 


Electric 
assistant 


Corp. : 
to the 

man- 
offices in 


sales 


Dean 


Conduit 
Denver, rep- 
resentatives for Colorado, western 
Nebraska and eastern Wyoming. 


FAR WEST 


Automatic Switch Co.: 


Angeles branch relocated to 
Goodrich Blvd 


Los 
1283 


represen- | 


y Mie A , ket Wa, 
One Fixture Cost One instotianen Cost 


*ROTO-STRIP 


CSA aAPpPeoveod Pot. Per 


= 
Sufficient illumination right 
where you want it. That's why a 
ne, railroad and bus terminals rely 
on ROTO-STRIP. Illustration 
ROTO-STRIP highlighting 


and 


shows 
schedule 


on wall 


providing adequate 


ht on counter 


This complete shallow unit (avail 


able for surface, corner or recessed 


nounting) has built-in recessed roto 


ockets that swing 90 


in all direc 





tions through a complete 360° circle 
and stay put at any angle. Avail 
5 © 


able in stock sizes of 2’, 3’, 5’ and 





8’ lengths 


Surely Roto-Strip has a place in your plans 


Send For Complete Sold Through 
Catalog No. 5418 Wholesale Distributors 
MANUFACTURERS OF LIGHTING FIXTURES INCLUDING 


Kleen VU 


* . oe > 
- 
=" - 


Laks 


Lowered Collings « Retedirig « Lominette . 


NEO-RAY PRODUCTS, Inc. 


315 East 22nd St + New York 10 N Y 








(\7\f IT TAKES) 





X. 

yj ’ 

ta TWO 
aaa aaedh Ww 
ri) & § 


DISPLAY ADVERTISING 
© Arouses Interest 
DIRECT MAIL 

© Gets Personal Attention 


After your prospect has been convinced 
Display Advertising 
personalized mailing piece ’ @ power 
ful action-getter. Send for our industrial 
Direct Mail Cotaloguve, 150 lists available 


Reauty 


he still must oct. A 


ri 


ib 


Pa mAL 
Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 








Direct Mail Division, 
McGraw-Hill Publishing Co.. Inc 
330 West 42 St. N.Y. 36, N.Y 
Please forward my free copy of the cGrow 
Hill ‘industria! Direct Mail Catclogve 


Address 








City 90000 cee j 
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ELECTRICAL 
STANDARDIZATION 
[FROM PAGE 113 
secondary on the core 
(just the same as in a series street- 
and 


coil moves 

closes 
A com- 
mon return circuit is provided for 
all probes in a tank group. It will 
be noticed, also, that all relay con- 
tacts are on the “line” side of their 
respective loads, 

The relays for each tank group 
are housed in a standard 24-in. by 
24-in. by 10-in. The 
same type of housing is provided 
for the flasher and the relays. The 
toggle switches 
trolling each tank group or alarm 
located at convenient 


lighting transformer) 
the contacts mechanically. 


junction box. 


con- 


double-pole 
section, are 
points. 
The 
improvised in the field as shown in 
Fig. 5. They from 
in. stainless pipe A ‘s-in. 
bolt was threaded into the top of 
“hot” This assembly 
vas clamped into a standard hole 
GRFX box, insulation being 
provided by fiber washers and tub- 
ing. The or return probe 
was attached directly to the box. 
The also served as a take-off 
point for the red light. 
Color 
throughout 


stainiess teel probes were 


were made 


steel 
probe 
in a 
“ground” 
box 


maintained 
The com- 
the probes was 
return 
insulation 
the 24-volt circuit. 

All lighting units, with the ex- 
eption of those mounted on poles, 
to make scaffold- 
unnecessary 


coding 
the 
from 
from the common 
light 600-volt 


as used on 


was 

ystem 
mon return 
separate 


of the 


vere located so a 


ing or lar, change 
when 


General styl 


relamping 

of fix- 
were chosen according to con- 
ditions of location or use. Swivel 


and brands 


tures 
suspension were iseaqd in areas 

the 
RLM 


and 


subject to vibration. Among 


incandescent fixture were 


dome, reflector, 
The fluorescent 


ft, rapid 


prismati 


vapor tight 


lights 


init 


globe 
were all 4 start 
Aside from the placement and 
standardization, the 
regarded the 
lighting installation as fairly con- 
ventional and Typi- 
light intensity measurements 
are: more important work areas, 
8 to 12 fe.; near machinery, 10 
to 15 fc.; at car dumper and truck 
unloading, 20 fc.; control rooms, 
40 to 60 fc.; offices, 50 to 70 fe.: 
laboratory benches, 65 to 80 fe. 


the fluorescent 
electrical engineer 
conservative. 


Cal 
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to make 


PERFECT 


insulated 
splices 








Ask your 


One-piece snap-on Nylon Splice Cap Insulators assure 
quickly-applied splice insulation—even in extremely cold 


i 
weather, even on very flexible wire. f, 


For use on Buchanan Splice Caps for 2 /18's thru 3 48's orf 
2 46's, as installed with the Buchanan C-24 pres-SURE-tool—! 
same tool terminates from 1 416 thru 1 +8 with only one siz 
Termend™ Lug 


Gy 
Gi 


Insulators are approved for 600 volts on building wire, 1} 
volts in fixtures —in applications to 105 °C. : 


SURE LOW INSTALLED COST 


write for Bulletin ECT! 


FAST 


distributor of 


Termend 





| <) <)> ELECTRICAL PRODUCTS 
2 y CORPORATION 


s 
4A A 
VINYL “MON HILLSIDE, NEW JERSEY 


IN canapa / Setncounvtates Co. (Ceneda) Lid,, 


- AMMOUNCING B 


12 Gower St, Toronte 16, Ontarie 


EW LINE OF 


ReS 


EXPLOSION-PROOF and DUST TIGHT 
PUSH BUTTON and 


SELECTOR SWITCH STATIONS 


EFS213 
HEFS213 


EFSIS W11 


EFS ana HEFS Types! 


For Surface Mounting 


(Class |, groves C & BD) 


- 


EFS223 
HEFS223 


These new R&S Explosion-Proof and Dust-Tight Standard Duty EFS 
and Heavy-Duty HEFS push button stations are for use in hazardous 
locations Class 1, and D 


mounting types for control 


Group ¢ They are available in surface 
of 600 Volts AC maximum. Both 
single and double element stations—all units 
offered in either button operated or rocker arm actuated mechanisms 


circuits 


lines are available in 


All interiors are interchangeable. Stations can be furnished in multi 
gang or tandem units and in combination with other Russell & Stoll 


EFS Devices 


Specify R&S Explosion Proof Equipment 
Your Complete Safeguard 


A complete line... 
Write for literature, #2156-4 
125 BARCLAY STREET, MEW YORK 7Y 


' Se 


PRECISION-BUILT ELECTRICAL EQUIPMENT — SINCE 1 


HEFS W115 


RUSSELL & STOLL COMPANY, INC 
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NOW! Bend Conduit 
.fast and Accurate 


RUGGED PORTABLE PIPEBENDER FOLLOWS 
THE JOB... WORKS IN ANY POSITION 


ALL STEEL CONSTRUCTION 
FASTER THAN HYDRAULIC 
MAKES 180° BENDS COM. 
PLETE MACHINE . 
NO LOOSE PARTS . 
PORTABLE—66 LBS.* 

.- EASY TO HANDLE 

- WO MAINTENANCE 
BUILT IM SQUARE 
AND SCALE FOR 
CHECKING BENDS. 


LOWEST COST, 
MOST EFFICIENT 
UNIT AVAILABLE 


ASK YOUR SUPPLY HOUSE 


The CHICAGO Bender will make your work 
easier the No. | shown bends 2", %” 
and 1” in 2”, 4” and 5'A” radii. No. 2 
bends 1'4" and 1'1" pipe in 7” and 8'A” 
radii. Both ore also made for Thin Wall 


condult FOR FULL DETAILS... WRITE... 


838 SO. CENTRAL AVE. CHICAGO 44, ILLINOIS 


UNIVERSAL PRESSURE TYPE 


ADJUSTABLE LUGS 


One or two bolt holes 


Wire sizes Nos. 14 to ! CM. One 


piece constructor ‘ y 


nstalled. Body 


well proportioned to withstand excessive use 


with ample thread area. Makes tenacious 


grip on stranded cond: s, forcing contact 


with each wire in strand, thereby insuring 


vimost m cond tiv bot ’ t tongue 


surface is ground. Not susceptible to release 


under vibration 


Write for dimensions and prices 


KRUEGER & HUDEPOHL, INC. 
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CONTROL OF LIGHT 
INTENSITIES 


FROM PAGE 103 


Two general types of circuits for 
fluorescent dimming are shown in 
Figs. 13 and 14. In Fig. 13 the 
controller is an adjustable reactor 
which provides the widest range 

dimming and best starting con- 
ditions. An auxiliary fixed reactor 
is shunted from the open end of 
the adjustable reactor to the slid- 
ing contact. The auxiliary reactor 
serves to keep the voltage from ris- 
ing to excessive heights across the 
adjustable reactor with 
heating and noise. 

A 360-watt autotransformer dim- 
mer which is of that it 
may be included in the standard 
2-in. by 4-in. studded walls of a 
residence is shown in Fig. 15. It 
may an adjustable 


attendant 


such size 


be connected 


autotransformer for incandescent 


or fluorescent dimming, or as an 


adjustable for fluorescent 
dimming. It must be remembered 
that the dimming system for hot 
cathode fluorescent lamps uses the 
rapid start fluore 

With this the precau- 
tions of proper grounding and 
proper wiring polarity must be em- 
ployed for good starting and 
operating. If this is prop- 
erly integrated, if the lamps, bal- 
lasts, controller, and wiring are 
in accordance with accepted and 
recommended practices, the dim 
ming results are exceedingly satis 
factory. 

The information presented here 
covers all the standard types of 
dimmers which are in common 
usage, These types are listed and 
compared in Table I, which points 
out some of the salient advantages 
and disadvantages of each. It is 
considered that either the adjust- 
able autotransformer dimmer or 
the magnetic amplifier dimmer will 
best fulfill nearly all of the applica- 
tions. 

In the application of any types 
of dimmers, one should keep in 
mind 

a. The input power, ac or de, 

voltage, frequency, number of 
phases, number of wires. 
The number of circuits which 
are to be dimmed and the 
wattage of each. 
Special features 
closures, motor 
of operation of the motor 
drive, positioner control, pre- 
sets, faders, and etc. 


reactor 


scent system. 


system, 


system 


such as en- 
drive, speed 


| 





McGRAW-HILL BOOK NEWS 


CONNECTING AND TESTING 
DIRECT-CURRENT MACHINES 


methods of 
machines changes in 
and le ating and repairing 
armature and fle windings Emphasizes 
A | as how of various methods, dem- 
ynatrate 1eilr application in typical problema, 
and if de many useful winding diagrams 
Tt iird Edition includes facts on modern insula- 
ons and test methods. By F. A. Annett, Con- 
tributing Ed., Power, and A. C. Roe, Manufac- 
turing Eng., 3rd Ed., 313 pp., 211 Ulus., $5.00 


el 


j 


Ss 


BASIC 
ELECTRICAL PRINCIPLES 


rhis hook views electricity as a penetiens job. 

nded as a guide for electricians epairmen, 

others wh to brush op on tandumean. 

t equires no nvolved mathematica, 

chemistry You get interesting, 

ow « xD l of principles and 

Pl ation, f m electronic flow to meas- 

f electricity. By Maurice G. Suffern, 

outhar ‘of Basic Ky pase Principles. 440 pages, 275 
illustrations, $4.00 





Manual of reconnecting d-c 
voltage and speed 


faults in the 


as well 





) Want 


anations 


— 


cS 
ea 
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PREVENTIVE MAINTENANCE 
OF ELECTRICAL EQUIPMENT 


Add years to the life of your electrical appa- 
ratus with these sound methods for preventing, 
finding, and correcting electrical troubles. Gives 
specific ways for better operation and mainte 
nance of electrical equipment to help avoid 
breakdowns, reduce accidents, and make for 
more efficient performance. Shows how to find 
and identify common olectre troubles, and 
make emergency repairs Charies L. Hubert, 
Assoo. Prof., and Chief a the Section, Elec. 
Eng., U. 8. Merchant Marine Academy, N. Y. 
214 pages, 160 Illustrations, $4.00 











AMERICAN ELECTRICIANS’ 
HANDBOOK 


Gives proven, ready-to-use facts on efficient se- 
lection, installation, operation, care, and appli- 
cation of electrical apparatus and materials. 
Contains complete data on wires and cables, 
splicing, capacitors, lighting equipment — to- 
gether with advances in electronic tubes and 
circuits, and their uses in industry. In line with 
National Electrical Code. Presents the kind of 
facts that help all practical electrical men - 

thoroughly indexed for quick location. By Ter- 
rell Croft, Consult. Eng. Revised by Clifford C. 

Carr. 7th Ed. 1734 pages, 1327 Illustrations, over 


| 400 tables, $10.00. 


| 10 DAYS’ FREE TRIAL + SEND COUPON 


NOVEMBER, 


ne 


McGraw-Hill Book Co., Dept. ECM-11 
327 W. 41st St., N. Y. 36, N. Y. 


Send me book(s) checked below for (0 days’ oxam- | 
ination on approval in (0 days | will remit for | 
book(s) | keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid We pay | 
delivery costs if you remit with this coupon—same 
return privilege.) | 
Annet & Roe—Connecting and Testing OC Ma- | 
chines, $5.00 
) Suffern—Basic Electrical Principles, $4.00 | 
Hubert-Preven. Maintenance of Elec. Equip., | 
4 


00 
) Croft—Amer. Electricians’ Handbook, $10.00 


(PRINT) 


Yame 
Addre 
City 
pany 
Position 


For price and terms outside U. & 
write McGraw-Hill tnt'l., N.Y 


1956 





ae WHERE TO BUY —— 


ATLANTIC 
/PANSEORMER WY 


MAKES TRANSFORMERS for 
EVERY VOLTAGE and 
INSTALLATION! 


Of course you want a smooth running plant. One 
answer is Atlantic custom built transformers—as- 
suring you of highest efficiency, lowest losses—plus 
excellent regulation There’s a design to fit your 
needs perfectly our engineers can suggest the 
correct models for your layout, and you get fauitiess 
installation and service. Care for the heart ef your 
plant 





® Unmatched quality of construction! 
® Lower initial cost and upkeep! 
® Dependable, courteous service! 
Agency Distributors Wanted 
— © = 
Write Por F 


ee IUustrated Catalog 


Atlantic Transformer Co. 
5143 N. SECOND ST 
PHILADELPHIA 20, PENNA 











SUPERIOR TOP QUALITY 
AT LOW QUANTITY PRICES 


Skimbine 
FLUORESCENT LAMPS! 


choose the best * 


SUPRO LUX 


DEPENDABLE, HIGH LUMEN OUTPUT, © ” 
TOP QUALITY, LONGER LIFE 


write for our special low quantity prices tits 
SUPRO LUX 


MANUFACTURING CO., INC 
406A EAST 161st ST., BRONX 51, N. Y. 


R@BOT OPERATORS 
PEN + CLOSE+LOCK: DOORS, GATES 
a7), Tronscadly 


COMMERCIAL 
RESIDENTIAL 


INDUSTRIAL 
& SPECIAL 


\ 2. 
fe, 


ROBOT APPLIANCES, INC 
704) ORCHARD - DEARBORN, MICHIGAN 


LEGAL NOTICE 
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nite St ’ oe e Ne 2 
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d Street, New York 36, 
) West 42nd Street, 
. Cc. B. Shaw, 336 


lishing Company, | 

36, N. Y Stock 
ek are: Donald C, | 

r, Trustees under Deed 
ef m/b James H. Me- | 
McGraw and Harold W. | 
nture m/b James H., | 
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the ‘ tan 
holders and security t ot appear upon the 
book f the compan as trustes hold stock and securi- 
ties in t tl hat of a bona fide owner. 
McGR ‘AW. HILL PUBLISHING COMPANY, IN(¢ 
JOHN J. COOKE, Secretary | 
bed before me this l4th day of 
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ELECTRICAL ‘GONSTRUCTION AND MAINTENANCE 


SELLING ELECTRICAL 
LIVING 


CONTINUED FROM PAGE 105] 
strates the salient points of the 
electrical layout. Finally the build- 
ers’ brochure describes in detail 
the benefits of several elements of 
the equipment. 

It is interesting to note that of 
the 28 building features listed in 
this booklet, fully half of them are 
electrical, Truly a design for bet- 
ter living electrically. 

Builders Beir and Higgins are 
pleased with the results. They have 
found today’s home buyers increas- 
ingly aware of electrical living and 
the convenience it affords. “Home 
building has become a highly com- 
petitive business in this area,” 
marks Dick Higgins. “These 
trical features in our houses accent 
the functional be concept of 
the Briar Hill We feel 
these features contributed 
substantially to success with 
this project.” 
of the 


re- 
elec- 


auty 
designs. 
have 
our 
Results sales program 
have been extremely favorable for 
Valley Electric. Partners Graham 
and Trifilio report their profit mar- 
gin has moved up to a very satis- 
factory percentage. Volume con- 
tinues high and, most interestingly, 
inquiries about dimmers, low-volt- 
age switching and other such items 
have been coming in from people 
who already own Visiting 
the model house at Briar Hill, they 
have noticed these electrical de- 
and wanted them for their 
houses, 

As Graham says, 
don’t have to sell 
let people 


houses. 


V ices 
own 
“You really 
electrical living, 
know what it 


just can 


do. 


ATTENDING the convention of the New 
York State As 1 of Electrical Con 
and Dealers, at Saranac Inn 
N. Y., were R. L. Pattengell, Brooklyn; 
A. J. Melita, Jr., Corona; and G. W 
Kleinknecht, Jr., New York City 


sociatior 


tractors 
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hy fog ale), | 


oisified Advertising 
EMPLOYMENT USINESS 
EQUIPMENT sto or RESALE 


OPPORTUNITIES 


UNDISPLAYED RATE 


(Not available for equipment advertising) 
$1.50 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate 
is one-half of above rate, payable in 
advance 


Box Numbers.—Count as one line 


Discount of 10% if full payment Is made 
in advance for 4 consecutive insertions 


DISPLAYED RATE 


EQUIPMENT & BUSINESS OPPORTUN- 
ITY advertising $12.90 per inch 


EMPLOYMENT OPPORTUNITIES 
$19.50 per inch, subject to Agency 
Commission 


inch is measured ’ vertically 


in Ad fisting 
» 0 inches to a 


mt eolum 


Bend new ads to Classified Advertising 
Div., Electrical Construction & Mainte- 
nance, P.O. Box 12, New York 36, N. ¥. 
December issue November 
3rd 


closes 




















REPLIES (Row No Address to nearest you 
U This publication Classified Adv. Dt 
VEW YORK: P.O. Bow 12 (36) 
CHICAGO 10 N. Michigan Ave, (11) 
4iN FRANCISCO: GA Poat Bt 4) 


POSITION VACANT 


| Associate wanted for Elect. contracting shop 


average 
Electri 


in So. Calif. Capable man with above 
Write full details, F-26509 
uction & Maintenance 


abilities 
cal Conat 





FOR SALE 


ELECTRICAL 
CONTRACTING 
BUSINESS 


Established 12 years. Area industrial 
growth indicates excellent prospects for 


expansion. Moderate investment, Reply: 


ELECTRICIANS 
Box 6272 


West Palm Beach, Florida 








ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLDER TO 
THE ESTIMATOR PUBLISHING CO. 
4102 Wilson Road Kenosha, Wis. 


ELECTRICAL 
WIRE «0 CABLE 


—YOUR BEST SOURCE— 
* for every industrial and or application 
+ Odd lengthe—iong and short—reasonably priced 


e of the Largest Stocks in the Midwest 


Let us quote on requirements— 











' 
| send your inquiries 
| We'll alse buy your Surplus 
Branch ice 
| Houston—Walnut 3-4580 
| FOR YOUR TEMPORARY NEEDS TRY OUR 
SURPLUS DIVIBION 
| 
) 


UNIVERSAL Wire and Cable Co. 


2929 N. Paulina St 
EAstgote 7- 4777 





Chicage 13, tM. 
Code: o: UNIWIRE | 
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¢ These manufacturers 
advertised their products in 
the ELECTRICAL PRODUCTS GUIDE 





For more complete information, and ap- 
plication data on their lines, refer to the 


index of Advertisers in the ELECTRICAI 


PRODUCTS GUIDE 
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FINEST BREAKER 
EVER BUILT! 











1-POLE 2-POLE 


15-50 Amps 15-70 Amps 15-50 Amps 
ONE, TWO and THREE POLES GO ANYWHERE— UNLIMITED! 


Square D's NEW 3-pole QO Square D’s 2-pole QO Now extended 
crashes the 3-phase price barrier! to 70 Amperes for heavier loads! 


QO FEATURES SAME BREAKER... PANELBOARDS & LOADCENTERS 
One size per pole. No space penalty 


Plug-in mounting. No time-wasting screws 


Silver-plated connections equal to 
best bolted design 


Switches like a ‘‘T”’ rated switch 
Temperature-corrected. No nuisance tripping 
Meets Federal Spec WP-131A—Class A 

Box lugs on line, load and eutral 


Rejection ‘‘ears”’ 
prevent overprotecting mistakes 


NO CALL BACKS 1 Phase — 3 Wire — Distributed Phase 


Write for QO Bulletin. Address Square D Company, 3 Phase—4 Wire — Distributed Phase 
6060 Rivard Street, Detroit 11, Michigan. 2 THROUGH 42 CIRCUITS 


Now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE J) COMPANY 





Faster delivery, time saved, with 


6 KITS TO MODIFY 
GENERAL ELECTRIC STARTERS 


FUSE CLIPS can be easily changed on all 


General Electric combination starters for use 


with different line current ratings or voltages 


a: 
ys 


4. SELECTOR SWITCH fits into same cover 
knockout as the pushbutton unit, and gives 
you a choice of ON, OFF, or AUTO setting 


A 


AUXILIARY INTERLOCKS can add up to 
four additional control circuits to 


provide 
maximum flexibility for G-E magneti 


starters 


STRONGBOX COlL can be changed quickly 
and easily for different voltage ratings. 


There is no need to disturb the power wiring. 


3. PUSH BUTTON for START-STOP opera- 
tion can be mounted through the knockout pro- 


vided in the cover of G-E magnetic starters. 


KITS PERMIT ON-THE-SPOT MODIFICATION OF G-E STARTERS 


These six modification kits modify parts and instructions are 


furnished 
any G-E across-the-line non-reversing 


versi in each kit, and a screwdriver is the 
‘Zz combination, or reversing starter mly tool needed 

This means that your distributor can Send in the coupon below for a new 

P K give you off-the-shelf delivery on all bulletin, complete with ordering data 


of these forms or, if you prefer, you nd ‘“how-to-do-it”’ 


can make the modifications yourself cj Your 
6. Grd OVERLOAD RELAY 


can be added, Any one of these modifications « 
to G-E magnetic starters. 


A screwdriver is the only 


pictures of « ach 
nearest General Electric 


an be ributor will be glad to give 
tool necessary made qu kly and easily All necess 


you 
whenever needed, 
ir dd mal information 


B733-16 
Gener 


Bloomin i, inois 
Please se ! I 


a ai a py of MODIFICATION KITS Progress ls Our Most /mportant Product 
FOR MAGNETIK 


STARTERS GEA-6481 


ong GENERAL (@ ELECTRIC 


ADDRESS 





